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Added references and connection information for VT82C596 Mobile South 
Fixed typographical errors (0.35 micron technology not 0.5) 

Clarified power pin functions & fixed power plane naming 
Removed VTT function from VT82C598 (VT82C598AT feature only) 
Added HA25-27 strapping options and 2.5x and 3x clock mode descriptions 
Fixed typo in timing figure “2bank PBSRAM Read 3111-2111” NA# signal 
Updated register definitions to reflect internal MVP3 register document rev 0.7 
e Added I/O Port 22 
e - Rx04[9] changed to RO 

Rx50[4-3] 9 and 10-bit tag removed 

COAST module detection table removed 

Rx53[1-0] new bits added 

Rx58[0, 4, 12] virtual channel support bits added 

Rx63[1-0] “10°, Rx68[4] changed to reserved 

Rx68[1-0] changed to dipswitch read of system CPU bus frequency 

Rx69 added (DRAM Clock Select) 

Rx6C[5] added (MD-to-HD Pop) for 1OOMHz timing improvement 

Rx6C[6] added (DRAM Start Cycle control) 

Rx70[5-4, 2-1] bits changed/added, bit-O0 changed to reserved 

Rx71[5] added (CPU-to-IDE Posting), bit-5 changed to reserved 

Rx72[7] changed wording to clarify function, bit-0 changed to reserved 

Rx73[7], Rx78 (PMU Control), Rx88[2] added 

Rx80[6-4] changed reserved bits to “always program to 0” 

RxAC[3] added to allow RW of RxA4[1] 

RxAC[1] added (AGP Arbitration Parking), bit-O0 changed 

- RxFC and RxFE added (Back Door Control and Back Door Device ID) 

Device | - Added Rx40/[4-3, 1-0], Rx41[6, 1], Rx42[4] 


12/5/97 | Updated AC Electrical Specifications 
Fixed typos and clarified wording in pin descriptions: TAO-7, GCLK 
Removed incorrect note at start of “Device 0 Config Regs — Host Bridge” 
Removed incorrect notes at end of registers 68 and 6B (device 0) 


1.0 7/26/98 | Removed 598 pinouts and renamed 598AT as 598MVP 
Removed DDR SDRAM-IT, ESDRAM, & Virtual Chan from feature bullets 
Updated feature bullets and pin descriptions to correspond to production parts 
Updated AGP spec support from 1.0 to 2.0 (1x and 2x transfer modes) 
Fixed register definition errors: Device 0 Rx70[4], Rx73[0,4,7] 
Updated AC Elec Specs - HA & TA setup times for 1OOMHz CPU interface 
Removed DDR SDRAM timing 
Moved functional timing diagrams to separate document 
Fixed other miscellaneous typographical and formatting errors 


Preliminary Revision 1.0 July 23, 1998 -1- Revision History 


WA leetioipaies, nc. VT82C598MVP 


TABLE OF CONTENTS 


REVISION: HISTOR Y csssscesccsceccedecesckssdecasdecaece coscasaucevesseesssessaadcessssaccussstes cossseadcvssecsdecsusscnedecedssuascaseccedceuyudssaesseduadvenseesesiusasseevseaeccsees I 
AA BICEOR-CON TENS sscisiccassccecotestciscelovstccscascescntenscgeuvelsbdscdcessscscesuucuelocssasdnssuuscescestasonseucecebevcnsenaasedeoeteuscouceceess entecusonsossvbassneusiuees II 
IETS OE FIGURES foc cscscecticesccdsevsscecasessscccescscoctossessicevsacecescevvsccecsscessevencecasseusocsueeseccosssassusesecossecescneusssecevenusctsseeet aseusncecaseessecvencecoeese Il 
ETS TE ORATAB LES jessscsvei ccs Sesacteciossinevcescescsecessvascsastucsensvussuescwedescuecdsstvacsoceisecscasuesccesesveimetdceseisebesskecesdessunuutuesesslessdtauuveesiveseseaeecesss IV 
PP OTETE OND V IPS ics cstesszscecscsascecenscesscssscacceseuscasssuctuecensscesosvssdacacessssccvescecdesssetacveusdecscassteaessedscestasueundesdcecscsuetasensasteccceaseasesesetecccsecioacsey 1 
OVERVIEW sesssccsisessvscenescvecesetcsnssesssecscedsbecessdscecvaveesecsucsevessasedesccduvasecvsodscdecsuvesdssssdesuscsavecssescebssssevsesasesuslovescsavvavousbescasvevsaveousacessssess 4 
IPINOUTS = V TS2CSISNEV:P, ..ciccsccstscccscesecbacstevessetesecescesseateescoccteevesassutecssascesceacscsdcssesesaedenssoaceesuseveeveccsschsessaseusstcacvevenscsestesasessacnoesoes 6 
PIN DESCRIPTIONS sissscssccsscestssesnstecbesesseaccuvetecsdecsvestccastscdescsssacdesstecduvusesecesvsdecscsesdestucesveusceceseseuscentcessedeusesseussceetesuesestseoscsesebeeseeteus 9 
MREELGIS DEER sisccscuecacessesesscacescsceaseesteseacssuscsstuetecescsscusuacsssceaccceuccudssstsceseueuctecsssveseuscnuccesssoscvessicecccusesasnacesdsteceuusagescectascesesesessuscaseeatestess 17 
REGISTER OVERVIEW sosscccsisssssesssssssessessscensocsssedsesssosteeiessensonsccéesestsevensscessessessenseasssdseoesnsedsossscesesdansecovsseeissoacasedtsseveevesssasesdessssoe 17 
MISCELLANEOUS U/O). is isscessssasssscceacsesscctsoesescasonsssescccacccacnastcsdéeeseseadecssesseecasseacbesécodsoossdsaceesssstcsdeccacaesdeedsesaescasonsseeseeeascsacnastsedeesss 18 
CONFIGURATION SPACE U/O) a cscessssssiacseacesesasscdensesdcasacestsosacasnavsesssboacssesvonsscecssesaceaachsesusscecedusdcasecausseseceiscveetesiseasesdsasctssvessasetacsesse 18 
REGISTER: DESCRIPTIONS ..ziscisssssncsccocescuscodescosuacusdosesscesucescbaceueossvaseeutdacdcesssussvuadeccecoesduuseasoceesssassusoveccesescestuaducepsususcvesdeeecuetesessenes 19 
Device 0 Header Registers = Host BridQe.s....cccssscscscsscsscseseseasecsessaconsssescectconcssesaccesendanssisescossssasecsssenssssedecsacsesscssseescncssecsseess 19 
Device 0 Configuration Registers - Host Bridge ..............csssccssscsssscsssscsssessscsescseessssssccssccsssscsssscesssscsscesssssssscessscessscssesseees 21 

SACHS COTTON: sss Poacs siaeyaagu ates tedstay ease fe nae sGuaeea paz seuaehsunuvaneseeces Ga vouseasursive miata acenueh iaunnsuchaceb aie eapecsesyepeibusuchatensas Sduosens basbianeueenuenceat souncsansdens 21 

DRA MiGOntroll,.bs:.cssiessocsoszabersescsparasaiaiedansdeseiwvsnotesausseveseieseedeSnesseantags codaneauatanseaieeannvarh te nedeasieGoeseshdraseteye sans detwusnseatesbssheteasseeebnSets coantedet 23 

PGE Bus Fl Gone: sc. seisuccyscenaas $aupisehvesnseraveanie se bos diawssteaseneias saan seni esate teatyabeeha cua neces euenncaneee dobeicsu basis sestechsuensts iain staves heuaven Riend vesebeectanaeens 29 
GART/-Graphics:A Perture: COMO! cic. sessncsnsespecshssisecshopesulesedatousssihasdio ecerncnnisrvencupienassghssancshodpnsedeesaanase canSteswisansepeduesdapoatedpbisageasarieedie' 32 

INGE COM te Ol 2 az acy te pecaa nis ea ponssaue av eansiens tan Sauecuane tz decan hav ecee does seuauve baeae seek ctustauspacaneudue coves vesalaueiapacseass pateusuapaaeiets yanoteas vaseverecsensantesh aatesnesaes 34 

Device 1 Header Registers - PCI-to-PCI Bridge ..................sccscsscssscsssecsscccsccccsscscscceescccesccsesscsescseesccecsscsscsessccessscsesscessoeeees 36 
Device 1 Configuration Registers - PCI-to-PCTI Bridge..................sscsssccssssescsscsccscsccscsccscscsessccsescesseccsessssscssscesscesesscessoseess 39 

PCL Bus: #2: Conte ssicssccdavics civics cies vaatesnssvnbueu ison Guaeinahven ile even skse beavar dane SloediaeaUaesina Seas Sanvesavssai Sas bautoansTous ev sisieiae¥soieasueows Gnedobe dba eae benSeaeeuees 39 
EKLECTRICAL, SPECIFICATIONS tisssstesissiscssssesssessoctescecessisesdcssosdessucovesessssssensaseccosstsosdesssssossesseusdcescoseuusedocsssvessoteuesecsoveseasstsessse® 40 
ABSOLUTE MAXIMUM RATINGS scsssscsccessecscsctsoesssessceascsssnesssssseacceaccnssoeseccacecdancsssesnecsssadecesssasaccascnssncadeessecassedsonsseesereacosdcnestenseness 40 
DC CHARACTERISTICS . isessisssccetecssutisecsscctsanasicsacscscceccessatasees cicentsasesoatessucocesseusesesseucdsasasuessssasccedeasaateseescscssubasibeabecséceusessivancescdeeus 40 
AC TIMING SPECIFICATIONS sscsscouscesssssexessescscvedesssseevcesscesseuveueetevssevetvavssessevesuancncevoeseussnsedstesvesseutesesebevsessenseesedeteeseestoescesseseexebes 40 
MECHANICAL SPE CIBICATIONS sivissssdécesssecsvesesecectecssscecestecccsassaccvssececestasuscuvecscestesvosaecd sessed ceca vsaseseusesasesesedaceveaseessssuseeseecpesseee 46 


Preliminary Revision 1.0 July 23, 1998 -1i- Table of Contents 


WA leehotpaies, inc. VT82C598MVP 


LIST OF FIGURES 


FIGURE 1. APOLLO MVP3 SYSTEM BLOCK DIAGRAM USING THE VT82C586B SOUTH BRIDGE. .............cscssseees 4 
FIGURE 2. APOLLO MVP3 SYSTEM BLOCK DIAGRAM USING THE VT82C596 MOBILE SOUTH BRIDGE............ 5 
FIGURE 3. VT82C598MVP BALL DIAGRAM (TOP VIEW) .........cscsssssssssessscesscssscessssssssssscssscssscsscessssssssssesesssesssesssesssssesncees 6 
FIGURE 4. VT82C598MVP PIN LIST (NUMERICAL ORDER) ...........cccsccsssssossscssscseccsseesssessscsesscscseesssssssessssssssssscesscsssesooees 7 
FIGURE 5. VT82C598MVP PIN LIST (ALPHABETICAL ORDER) ...........csccssssssssssvsscsscsssssscssssscssscscscessssssssssssssssesssesssssosssenes 8 
FIGURE 6. GRAPHICS APERTURE ADDRESS TRANSLATION 

FIGURE 9. MECHANICAL SPECIFICATIONS - 476-PIN BALL GRID ARRAY PACKAGE 


Preliminary Revision 1.0 July 23, 1998 -i1i- List of Figures 


WA leehotpaies, inc. VT82C598MVP 


LIST OF TABLES 
TABLE 1. VT82C598MVP PIN DESCRIPTIONS .2...........ccccccccccccscccccssccccccccccccscccccecccccccccccccscecccccccccccccccccscecccccccccccccccccscecccescccsses 9 
TABLE 2. VT82C598M VP REGISTERS .12..........cccccccsssccccssccccscccccccscecccscccccccccccccscecccccccccccccccccsceccccscccccccccccsceccccsccccccccccccscecsccccess 17 
TABLE.3. ‘SYSTEM. MEMORY MAP ie céccsssscccssccaccestscescuctscccvecasssccscscsaccscaessecestececcucasdecvesssteccoctesacsaccuceaccesccecdedacsectessssesveceacecaseecee 23 
TABLE 4. MEMORY ADDRESS MAPPING TABLE .nu.....0........cccscccccssccccccscccccscccccscccccccscccccscscccccccccccscccccccccccccccccscccecccccesccccces 23 
TABLE 5. VGA/MDA MEMORY/TO REDIRECTION 2.i2...........ccccccsccccsccccccccscccccscccccccccccccscecccscccccccccccccsceccccscccccsccccccccssccccceccess 39 
TABLE 6. AC TIMING MIN / MAX CONDITTONS .u.............cccccccccccscccccccccccccscccccscccccccccccccscecccscccccccccccccscecccecsccccccccccccscecccceccess 40 
TABLE 7. AC CHARACTERISTICS — 66/75/83/100 MHZ CPU CYCLE TIMING 2.0... ccccccccccccccccccccccccccccccscccccscscccees 41 
TABLE 8. AC CHARACTERISTICS — 66/75/83/100 MHZ L2 CACHE TIMING .2....0..........ccccccccccccccsccccccsccccccccccccecccccesccccees 41 
TABLE 9. AC CHARACTERISTICS — 66/75/83/100 MHZ DRAM INTERFACE TIMING .u2...........cccccsscccccsccccccssccccscccccceee 42 
TABLE 10. AC CHARACTERISTICS - PCI BUS CYCLE TIMING 2.20...............cccccccccscccccscccccccccccccscccccscccccccccccccscecccesecccccccess 43 
TABLE 11. AC CHARACTERISTICS — AGP BUS PCI SLAVE CYCLE TIMING 2.00.0... cccccccccsccccccsccccccccccccccccccscccccceeee 44 
TABLE 12. AC CHARACTERISTICS - AGP BUS 1X MODE (PCI-66) CYCLE TIMING ...............ccccsscssssesscesscesscesscesseeees 45 
TABLE 13. AC CHARACTERISTICS — AGP BUS 2X MODE CYCLE TIMING wii... cccccccccccscccccesccccccccccccscccccesccccceeee 45 


Preliminary Revision 1.0 July 23, 1998 -iv- List of Tables 


WA leetotpsies, inc. VT82C598MVP 


VIA VT82C598MVP 
APOLLO MVP3 


66 / 75 / 83 / 100 MHz 
Single-Chip Socket-7 / Super-7 North Bridge 
for Desktop and Mobile PC Systems 
with AGP and PCI 


plus Advanced ECC Memory Controller 
supporting SDRAM, EDO, and FPG 


e¢ AGP/ PCI/ISA Mobile and Deep Green PC Ready 


— Supports 3.3V and sub-3.3V interface to CPU 

— Supports separately powered 3.3V (5V tolerant) interface to system memory, AGP, and PCI bus 

— PC-97 compatible using VIA VT82C586B (208-pin PQFP) south bridge chip with ACPI Power Management for 
cost-efficient desktop applications 

— Modular power management and clock control for mobile system applications 

— Combine with VIA VT82C596 (Intel PITX4 pin compatible 324-pin BGA) “Mobile South” south bridge chip for 
state-of-the-art mobile applications 


e High Integration 


— Single chip implementation for 64-bit Socket-7-CPU, 64-bit system memory, 32-bit PCI and 32-bit AGP interfaces 
— Apollo MVP3 Chipset: VT82C598MVP system controller and VT82C586B PCI to ISA bridge 
— Chipset includes UltraDMA-33 EIDE, USB, and Keyboard / PS2-Mouse Interfaces plus RTC / CMOS on chip 


¢ High Performance CPU Interface 


— Supports all Socket-7 processors including 64-bit Intel Pentium™ / Pentium™ with MMX™, AMD 6,86™ (K6™), 
Cyrix/IBM 6x86™ / 6,86MX™, and IDT/Centaur C6 CPUs 

— 66/75/83/ 100 MHz CPU external bus speed (internal 300MHz and above) 

— Built-in deskew DLL (Delay Lock Loop) circuitry for optimal skew control within and between clocking regions 

—  Cyrix/IBM 6,86 linear burst support 

— AMD 6,86™ write allocation support 

— System management interrupt, memory remap and STPCLK mechanism 


e Advanced Cache Controller 


— Direct map write back or write through secondary cache 

— Pipelined burst synchronous SRAM (PBSRAM) cache support 

— Flexible cache size: OK / 256K /512K / 1M /2MB 

— 32 byte line size to match the primary cache 

— Integrated 8-bit tag comparator 

—  3-1-1-1-1-1-1-1 back to back read timing for PBSRAM access up to 100 MHz 

— Tag timing optimized (less than 4ns setup time) to allow external tag SRAM implementation 
for most flexible cache organization 

— Sustained 3 cycle write access for PBSRAM access or CPU to DRAM & PCI bus post write buffers up to 100 MHz 

— Supports CPU single read cycle L2 allocation 

— System and video BIOS cacheable and write-protect 

— Programmable cacheable region 
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A Ne a VT82C598MVP 
e Full Featured Accelerated Graphics Port (AGP) Controller 
— Synchronous and pseudo-synchronous with the host CPU bus with optimal skew control 
PCI AGP CPU DRAM Mode 
33 MHz 66MHz 100MHz 100 MHz 3x synchronous (DRAM uses CPU clock) 
33 MHz 66MHz 83 MHz 83 MHz 2.5x pseudo-synchronous (DRAM uses CPU clock) 
30MHz 60MHz 75 MHz 75 MHz 2.5x pseudo-synchronous (DRAM uses CPU clock) 
33 MHz 66MHz 66MHz 66 MHz 2x synchronous (DRAM uses CPU clock) 
33 MHz 66MHz 100MHz 66 MHz 3x synchronous (DRAM uses AGP clock) 
33 MHz 66MHz 83 MHz 66 MHz 2.5x pseudo-synchronous (DRAM uses AGP clock) 
30MHz 60MHz 75 MHz 66 MHz 2.5x pseudo-synchronous (DRAM uses AGP clock) 
33 MHz 66MHz 66MHz 66 MHz 2x synchronous (DRAM uses AGP clock) 


— AGP v2.0 compliant (1x and 2x transfer modes) 

— Supports SideBand Addressing (SBA) mode (non-multiplexed address / data) 
— Supports 133MHz 2X mode for AD and SBA signalling 

— Pipelined split-transaction long-burst transfers up to 533 MB/sec 
— Eight level read request queue 

— Four level posted-write request queue 

— Thirty-two level (quadwords) read data FIFO (128 bytes) 

— Sixteen level (quadwords) write data FIFO (64 bytes) 

— Intelligent request reordering for maximum AGP bus utilization 
— Supports Flush/Fence commands 

— Graphics Address Relocation Table (GART) 


— One level TLB structure 

— Sixteen entry fully associative page table 

— LRU replacement scheme 

— Independent GART lookup control for host / AGP / PCI master accesses 


— Windows 95 OSR-2 VXD and integrated Windows 98 / NT5 miniport driver support 


e Concurrent PCI Bus Controller 


— PCI buses are synchronous / pseudo-synchronous to host CPU bus 

— 33 MHz operation on the primary PCI bus 

— 66 MHz PCI operation on the AGP bus 

—  PCI-to-PCI bridge configuration on the 66MHz PCI bus 

— Supports up to five PCI masters 

— Peer concurrency 

— Concurrent multiple PCI master transactions; i.e., allow PCI masters from both PCI buses active at the same time 
— Zero wait state PCI master and slave burst transfer rate 

— PCI to system memory data streaming up to 132Mbyte/sec 

— PCI master snoop ahead and snoop filtering 

— Six levels (double-words) of CPU to PCI posted write buffers 

— Byte merging in the write buffers to reduce the number of PCI cycles and to create further PCI bursting possibilities 
— Enhanced PCI command optimization (MRL, MRM, MWI, etc.) 

— Forty-eight levels (double-words) of post write buffers from PCI masters to DRAM 

— Sixteen levels (double-words) of prefetch buffers from DRAM for access by PCI masters 

— Supports L1/L2 write-back forward to PCI master read to minimize PCI read latency 

— Supports L1/L2 write-back merged with PCI master post-write to minimize DRAM utilization 
— Delay transaction from PCI master reading DRAM 

— Read caching for PCI master reading DRAM 

— Transaction timer for fair arbitration between PCI masters (granularity of two PCI clocks) 

— Symmetric arbitration between Host/PCI bus for optimized system performance 

— Complete steerable PCI interrupts 

—  PCI-2.1 compliant, 32 bit 3.3V PCI interface with 5V tolerant inputs 
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e Advanced High-Performance DRAM Controller 


— DRAM interface synchronous with host CPU (66/75/83/100 MHz) or AGP (66MHz) for most flexible configuration 

— Concurrent CPU and AGP access 

— FP, EDO, and SDRAM 

- 66MHz and 100MHz (PC100) SDRAM support 

— Different DRAM types may be used in mixed combinations 

— Different DRAM timing for each bank 

— Dynamic Clock Enable (CKE) control for SDRAM power reduction in mobile and desktop systems 

— Mixed 1M/2M/4M/8M/ 16MxN DRAMs 

— 6 banks up to 768MB DRAMs 

— Flexible row and column addresses 

— 64-bit data width only 

— 3.3V DRAM interface with 5V-tolerant inputs 

— Programmable I/O drive capability for MA, command, and MD signals 

— Optional bank-by-bank ECC (single-bit error correction and multi-bit error detection) 
or EC (error checking only) for DRAM integrity 

—  Two-bank interleaving for 16Mbit SDRAM support 

—  Two-bank and four bank interleaving for 64Mbit SDRAM support 

— Supports maximum 8-bank interleave (i.e., 8 pages open simultaneously); banks are allocated based on LRU 

— Seamless DRAM command scheduling for maximum DRAM bus utilization 
(e.g., precharge other banks while accessing the current bank) 

— Four cache lines (16 quadwords) of CPU/cache to DRAM write buffers 

— Four quadwords of CPU/cache to DRAM read prefetch buffers 

— Concurrent DRAM writeback 

— Read around write capability for non-stalled CPU read 

— Burst read and write operation 

—  5-2-2-2-2-2-2-2 back-to-back accesses for EDO DRAM 

—  6-1-1-1-2-1-1-1 back-to-back accesses for SDRAM 

— BIOS shadow at 16KB increment 

— Decoupled and burst DRAM refresh with staggered RAS timing 

— Programmable refresh rate and refresh on populated banks only 

— CAS before RAS or self refresh 


¢ Mobile System Support 


— Independent clock stop controls for CPU / SDRAM, AGP, and PCI bus 

— PCI and AGP bus clock run and clock generator control 

— VTT suspend power plane preserves memory data 

— Suspend-to-DRAM and Self-Refresh operation 

— New VIA BGA VT82C596 “Mobile South” south bridge chip available soon for support of new mobile features 
— Dynamic clock gating for internal functional blocks for power reduction during normal operation 

— Low-leakage I/O pads 


¢ Built-in NAND-tree pin scan test capability 
© 3.3V, 0.35um, high speed / low power CMOS process 
e 35 x 35 mm, 476 pin BGA Package 
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OVERVIEW 


The Apollo MVP3 is a high performance, cost-effective and energy efficient chip set for the implementation of AGP / PCI / ISA 
desktop and notebook personal computer systems from 66 MHz to 100 MHz based on 64-bit Socket-7 (Intel Pentium and Pentium 
MMxX; AMD K6; Cyrix / IBM 6,86 / 6,86MX, and IDT / Centaur C6/WinChip) super-scalar processors. 


Socket-7 


3D 
Graphics 


Controller OTD Cas 


Keyboard / Mouse VT82C586B ISA / IDE 
USB 
Power Control 208PQFP BIOS ROM 


Figure 1. Apollo MVP3 System Block Diagram Using the VT82C586B South Bridge 


The Apollo-MVP3 chip set consists of the VT82C598MVP system controller (476 pin BGA) and the VT82C586B PCI to ISA 
bridge (208 pin PQFP). The system controller provides superior performance between the CPU, optional synchronous cache, 
DRAM, AGP bus, and PCI bus with pipelined, burst, and concurrent operation. For pipelined burst synchronous SRAMs, 3-1-1-1- 
1-1-1-1 timing can be achieved for both read and write transactions at 100 MHz. Tag timing is specially optimized internally (less 
than 4 nsec setup time) to allow implementation of L2 cache using an external tag for the most flexible cache organization (OK / 
256K / 512K / 1M / 2M). Four cache lines (16 quadwords) of CPU/cache to DRAM write buffers with concurrent write-back 
capability are included on chip to speed up cache read and write miss cycles. 


The VT82C598MVP supports six banks of DRAMs up to 768MB. The DRAM controller supports standard Fast Page Mode 
(FPM) DRAM, EDO-DRAM, and Synchronous DRAM (SDRAM) in a flexible mix / match manner. The Synchronous DRAM 
interface allows zero wait state bursting between the DRAM and the data buffers at 100 MHz. The six banks of DRAM can be 
composed of an arbitrary mixture of 1M / 2M / 4M / 8M / 16MxN DRAMs. The DRAM controller also supports optional ECC 
(single-bit error correction and multi-bit detection) or EC (error checking) capability separately selectable on a bank-by-bank basis. 
The DRAM Controller can run at either the host CPU bus frequency (66 / 75 / 83 / 100 MHz) or at the AGP bus frequency (66 
MHz) with built-in deskew DLL timing control. The VT82C598MVP allows implementation of the most flexible, reliable, and 
high-performance DRAM interface. 


The VT82C598MVP also supports AGP v2.0 compatibility for maximum bus utilization including 2x mode transfers, SBA 
(SideBand Addressing), Flush/Fence commands, and pipelined grants. An eight level request queue plus a four level post-write 
request queue with thirty-two and sixteen quadwords of read and write data FIFO's respectively are included for deep pipelined and 
split AGP transactions. A single-level GART TLB with 16 full associative entries and flexible CPU/AGP/PCI remapping control 
is also provided for operation under protected mode operating environments. Both Windows-95 VXD and Windows-98 / NTS 
miniport drivers are supported for interoperability with major AGP-based 3D and DVD-capable multimedia accelerators. 


The VT82CS598MVP supports two 32-bit 3.3 / 5V system buses (one AGP and one PCI) that are synchronous / pseudo- 
synchronous to the CPU bus. The chip also contains a built-in bus-to-bus bridge to allow simultaneous concurrent operations on 
each bus. Five levels (doublewords) of post write buffers are included to allow for concurrent CPU and PCI operation. For PCI 
master operation, forty-eight levels (doublewords) of post write buffers and sixteen levels (doublewords) of prefetch buffers are 
included for concurrent PCI bus and DRAM/cache accesses. The chip also supports enhanced PCI bus commands such as 
Memory-Read-Line, Memory-Read-Multiple and Memory-Write-Invalid commands to minimize snoop overhead. In addition, 
advanced features are supported such as snoop ahead, snoop filtering, L1 write-back forward to PCI master, and L1 write-back 
merged with PCI post write buffers to minimize PCI master read latency and DRAM utilization. Delay transaction and read 
caching mechanisms are also implemented for further improvement of overall system performance. 
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The VT82C586B PCI to ISA bridge supports four levels (doublewords) of line buffers, type F DMA transfers and delay transaction 
to allow efficient PCI bus utilization and (PCI-2.1 compliant). The WT82C586B also includes an integrated keyboard controller 
with PS2 mouse support, integrated DS12885 style real time clock with extended 256 byte CMOS RAM, integrated master mode 
enhanced IDE controller with full scatter and gather capability and extension to UltraDMA-33 / ATA-33 for 33MB/sec transfer 
rate, integrated USB interface with root hub and two function ports with built-in physical layer transceivers, Distributed DMA 
support, and OnNow / ACPI compliant advanced configuration and power management interface. Using the low-cost 208-pin 
PQFP-packaged VT82C586B south bridge chip, a complete main board can be implemented with only four TTLs. 


For sophisticated notebook implementations, the VT82C598MVP provides independent clock stop control for the CPU / SDRAM, 
PCI, and AGP buses and Dynamic CKE control for powering down of the SDRAM. A separate suspend-well plane is implemented 
for the SDRAM control signals for Suspend-to-DRAM operation. Coupled with the 324-pin Ball Grid Array VT82C596 “Mobile 
South” chip, a complete notebook PC main board can be implemented with no external TTLs. 
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Figure 2. Apollo MVP3 System Block Diagram Using the VT82C596 Mobile South Bridge 


The Apollo MVP3 chipset is ideal for high performance, high quality, high energy efficient and high integration desktop and 
notebook AGP / PCI / ISA computer systems. 
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PINOUTS — VT82C598MVP 


Figure 3. VT82C598MVP Ball Diagram (Top View) 
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Figure 4. VT82C598MVP Pin List (Numerical Order) 
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Figure 5. VI82C598MVP Pin List (Alphabetical Order) 
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PIN DESCRIPTIONS 


Table 1. VT82C598MVP Pin Descriptions 


CPU Interface 


Signal Name Signal Description 


Address Strobe. The CPU asserts ADS# in T1 of the CPU bus cycle to initiate a 
command 


M/IO# Memory / 10 Command Indicator 
W/R# Write / Read Command Indicator 
D/C# Data / Control Command Indicator 


Bus Ready. The VT82C598MVP asserts BRDY# to indicate to the CPU that data is 
available on reads or has been received on writes. 


S| NS | © | Micnuning el merase oniamemay 

when serving PCI master accesses to main memory. 

ee | ee ee Cache Enable / Invalidate. KEN# / INV functions as both the KEN# signal during 
CPU read cycles and the INV signal during L1 cache snoop cycles. 

Hit Modified. Asserted by the CPU to indicate that the address presented with the 
last assertion of EADS# is modified in the LI cache and needs to be written back. 

Oe LL [etna mira et OES READS 
the iepnticn of HLOCK# must be atomic. 

—— Cacheable Indicator. Asserted by the CPU during a read cycle to indicate the CPU 
can perform a burst line fill. Asserted by the CPU during a write cycle to indicate that 
the CPU will perform a burst write-back cycle. 

eee LB |? | rafttem AHOLD sl rhe drionl ie Pe bana 
main memory. “AHOLD i is held for the duration of the PCI burst transfer. 

|NA# ~~ *+|~—s AD8.——séd{s «OO s='| Next AddressIndicator. = eeses—<—sss— Next Address Indicator. 

ee ied bal -—— aladircmaibnnseneneereiotiae 
that was in progress. 
system management mode as a result of SMI. 

Byte Enables. The CPU byte enables indicate which byte lane the current CPU cycle 
is accessing. 


pinout 
tables) 


CPU cycles HA[31:3] are inputs. These signals are driven by the VT82C598MVP 
during cache snooping operations. HA25-27 are also used for power-up strapping 
options (sampled on the RESET# rising edge): 
HA27-26 Rx68[1-0] System Frequency (00,10=2x, 01=3x, 11=2.5x) 
HA25 Rx69[7] Memory Frequency (O=CPU, 1=AGP) 
(see Host CPU Data. These signals are connected to the CPU data bus. 
pinout 
tables) 
Note: Clocking of the CPU and cache interfaces is performed with HCLK; see the clock pin group at the end of the pin 
descriptions section for descriptions of the clock input pins. 


(see + Host Address Bus. HA[31:3] connect to the address bus of the host CPU. During 
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Cache Control 


Signal Description 


Cache Address Strobe. Assertion causes the burst SRAM to load the address 
register from address pins. Connected to all cache SRAMs. 

Cache Advance. Assertion causes the burst SRAM to advance to the next Quadword 
in the cache line. Connected to all cache SRAMs. 


COE1# | =R2T COO Cache Output Enable. Typically connected to all cache SRAMs. 
CCS l# | = R24 OO Cache Chip Select. Typically connected to all cache SRAMs. 


in # 
T25 
R25 

24 


TA[7:0] P26, P25, N22, Tag Address. TAO-7 are inputs during CPU accesses and outputs during L2 cache 
N23, N24, line fills and L2 line invalidates during inquire cycles. 
M26, N26, 


N25 

Tag Write Enable. When asserted, new state and tag addresses are written into the 
external tag. Connected to all cache SRAMs. 

|GWE# [| 126 =| oO | Global Write Enable. Connected to all cache SRAMs. 

[BWE# {R23 ‘CO Byte Write Enable. Connected to all cache SRAMs. 


Note: The VT82C598MVP pinouts were defined assuming the Baby AT PCB layout model shown below (and general pin layout 
shown) as a guide for PCB component placement. Other PCB layouts (ATX, LPX, and NLX) were also considered and can 
typically follow the same general component placement. 
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MD[63:0] 
pinout 
tables) 


MECC[7:0] D23, D25, C15, 
A15, D24, D26, 
B15, D14 


MA[13:2], A22, D21, C21, 
B21, A21, D20, 
C20, B20, A20, 
D19, C19, B19, 
C22, B22, A19, 


MAA|[1:0], 

MAB[1:0] / CKE[3:2]# 
RAS5S# / CS5# / CKE1#, 
RAS4# / CS4# / CKEO#, 
RAS3# / CS3#, 

RAS2# / CS2#, 

RAS 1#/CS1#, 

RASO# / CSO# 
CAS#[7:0] / DQM#[7:0] | B26, B25, C17, 
B17, A26, A25, 


SRASA#, 
SRASB#, 
SRASC# 


SCASA#, 
SCASB#, 
SCASC# 


SWEA# / MWEA#, 
SWEB# / MWEB#, 
SWEC# / MWEC# 


VT82C598MVP 


DRAM Interface 


Signal Description 


Memory Data. These signals are connected to the DRAM data bus. 


Note: MD0 is internally pulled up for use in EDO memory type detection. 


DRAM ECC or EC Data 


Memory Address. DRAM address lines. 


MAO-1 are duplicated for better drive. The second copy (MABO-1) can 
optionally be configured for use as clock enables 2-3 for notebook 
configurations to power down the SDRAMs (see Rx78[0]). 


Multifunction Pins 

1. FPG/EDO DRAM: Row Address Strobe of each bank. 

2. Synchronous DRAM: Chip select of each bank. 

3. Alternate function: RAS[5-4]# may be used as clock enables 1-0 for 
powering down the SDRAMs in notebook applications. 


Multifunction Pins 

1. FPG/EDO DRAM: Column Address Strobe of each byte lane. 

2. Synchronous DRAM: Data mask of each byte lane. 

Row Address Command Indicator. For support of up to three 
Synchronous DRAM DIMM slots (these are not copies as each DIMM slot 
may have separate timing). “A” controls banks 0-1 (module 0), “B” 
controls banks 2-3 (module 1), and “C” controls banks 4-5 (module 2). 
Column Address Command Indicator. For support of up to three 
Synchronous DRAM DIMM slots (these are not copies as each DIMM slot 
may have separate timing). “A” controls banks 0-1 (module 0), “B” 
controls banks 2-3 (module 1), and “C” controls banks 4-5 (module 2). 
Write Enable Command Indicator. For support of up to three 
Synchronous DRAM DIMM slots (these are not copies as each DIMM slot 
may have separate timing). Multifunction pins, used as MWE# pins for 
FPG/EDO memory. “A” controls banks 0-1 (module 0), “B” controls banks 
2-3 (module 1), and “C” controls banks 4-5 (module 2). 


Data Strobes. (Reserved for future use) 


Note: Clocking of the memory subsystem is synchronous with the CPU clock (HCLK); see the clock pin group at the end of the 
pin descriptions section for descriptions of the clock input pins. 
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PCI Bus Interface 


a MN a Frame. Assertion indicates the address phase of a PCI transfer. Negation indicates 
that one more data transfer is desired by the cycle initiator. 
AD{[31:0] Address/Data Bus. The standard PCI address and data lines. The address is driven 
with FRAME+# assertion and data is driven or received in following cycles. 


tables) 
CBE[3:0]# W4, AA3, Command/Byte Enable. Commands are driven with FRAME# assertion. Byte 
Moe a enables corresponding to supplied or requested data are driven on following clocks. 
IRDY# | B | Initiator Ready. Asserted when the initiator is ready for data transfer. 


TRDY# Target Ready. Asserted when the target is ready for data transfer. 
STOP# Stop. Asserted by the target to request the master to stop the current transaction. 


[Bet 

|B 

DEVSEL# au Device Select. This signal is driven by the VT82C598MVP when a PCI initiator is 

attempting to access main memory. It is an input when the VT82C598MVP is acting 

as a PCI initiator. 

| B | Parity. A single parity bit is provided over AD[31:0] and C/BE[3:0], 
System Error. VT82C598MVP will pulse this signal when it detects a system error 

ia condition. 

| B_ | Lock. Used to establish, maintain, and release resource lock. 

South Bridge Request. This signal comes from the South Bridge. PREQ# is the 
South Bridge request for the PCI bus. 


South Bridge Grant. This signal driven by the VT82C598MVP to grant PCI access 
to the South Bridge. 
PCI Master Request. PCI master requests for PCI. 


GNT[4:0]# , P4, o PCI Master Grant. Permission is given to the master to use PCI. 


Note: Clocking of the PCI interface is performed with PCLK; see the clock pin group at the end of the pin descriptions section for 
descriptions of the clock input pins. 
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AGP Bus Interface 


GBE[3:0]# Fl, G3, 
J4, M3 


- al 
7 a 


GSTOP# K3 Stop (PCI transactions only). Asserted by the target to request the master to stop the 
current transaction. 


— nai 


Frame Game PCT wan transactions only). Assertion indicates the address phase of a PCI 
transfer. Negation indicates that one more data transfer is desired by the cycle initiator. 
Bus Strobe 0 (AGP transactions only). Provides timing for 2x data transfer mode on 
AD[15:0]. The agent that is providing the data drives this signal. 

Bus Strobe 1 (AGP transactions only). Provides timing for 2x data transfer mode on 
AD[31:16]. The agent that is providing the data drives this signal. 

Address/Data Bus. The standard AGP/PCI address and data lines. The address is 
driven with GDSO# and GDS 1# assertion for AGP transfers and is driven with GFRM# 
assertion for PCI transfers. 

Command/Byte Enable. 

AGP: These pins provide command information (different commands than for PCI) 
driven by the master (graphics controller) when requests are being enqueued using 
PIPE#. These pins provide valid byte information during AGP write transactions and 
are driven by the master. The target (this chip) drives these lines to "0000" during the 
return of AGP read data, but the state of these pins is ignored by the AGP master. 

PCI: Commands are driven with GFRM# assertion. Byte enables corresponding to 
supplied or requested data are driven on following clocks. 

Initiator Ready 

AGP: For write operations, the assertion of this pin indicates that the master is ready to 
provide all write data for the current transaction. Once this pin is asserted, the master is 
not allowed to insert wait states. For read operations, the assertion of this pin indicates 
that the master is ready to transfer a subsequent block of read data. The master is never 
allowed to insert a wait state during the initial block of a read transaction. However, it 
may insert wait states after each block transfers. 

PCI: Asserted when the initiator is ready for data transfer. 

Target Ready: 

AGP: Indicates that the target is ready to provide read data for the entire transaction 
(when the transaction can complete within four clocks) or is ready to transfer a (initial or 
subsequent) block of data when the transfer requires more than four clocks to complete. 
The target is allowed to insert wait states after each block transfers on both read and 
write transactions. 

PCI: Asserted when the target is ready for data transfer. 


Device Select (PCI transactions only). This signal is driven by the VT82C598MVP 
when a PCI initiator is attempting to access main memory. It is an input when the 
VT82C598MVP is acting as PCI initiator. Not used for AGP cycles. 


Note: Clocking of the AGP interface is performed with GCLK; see the clock pin group for descriptions of the clock input pins. 
Note: PCB Layout Guidelines (reference from AGP specification) 
1. Total motherboard trace length 10” max, trace impedance = 65 ohms + 15 ohms, minimize signal crosstalk 
2. Trace lengths within groups matched to within 2 inches or better 
Groups are: a. GDSO#, GD15-0, GBE1-0# 
b. GDS1#, GD31-16, GBE3-2# 
c. SBS#, SBA7-0 
3. Ground isolation should be provided around GDSO# and GDS1# to prevent crosstalk with GD[31:0]. Ideally ground 
traces should be provided adjacent to GDSn# on the same signal layer, but at a minimum wider spaces should be 
provided on either side (e.g., 16 mil spaces on either side of GDSn# if GDSn# signal traces are 8 mil). 
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AGP Bus Interface (continued) 


Signal Name Signal Description 


GPIPE# I | Pipelined Request. Asserted by the master (graphics controller) to indicate that a full- 
width request is to be enqueued by the target VT82C598MVP. The master enqueues 
one request each rising edge of GCLK while PIPE# is asserted. When PIPE# is 
deasserted no new requests are enqueued across the AD bus. 

GRBF# B3 I | Read Buffer Full. Indicates if the master (graphics controller) is ready to accept 
previously requested low priority read datas When RBF# is asserted, the 
VT82C598MVP will not return low priority read data to the master. 


SBA[7:0] C2, B1, Al, D5, SideBand Address. Provides an additional bus to pass address and command 
A2, C5, C3, A6 information from the master (graphics controller) to the target (the VT82CS598MVP). 
These pins are ignored until enabled. 


= Sideband Strobe. Provides timing for SBA[7:0] (driven by the master) 


T[2:0] E8, B4, C4 Status (AGP only). Provides information from the arbiter to a master to indicate what 
it may do. Only valid while GGNT# is asserted. 

000 Indicates that previously requested low priority read or flush data is being 
returned to the master (graphics controller). 

001 Indicates that previously requested high priority read data is being returned to 
the master. 

010 Indicates that the master is to provide low priority write data for a previously 
enqueued write command. 

011 Indicates that the master is to provide high priority write data for a previously 
enqueued write command. 

100 Reserved. (arbiter must not issue, may be defined in the future). 

101 Reserved. (arbiter must not issue, may be defined in the future). 

110 Reserved. (arbiter must not issue, may be defined in the future). 

111 Indicates that the master (graphics controller) has been given permission to 


start a bus transaction. The master may enqueue AGP requests by asserting 
PIPE# or start a PCI transaction by asserting GFRM#. ST[2:0] are always 
outputs from the VT82C598MVP and inputs to the master. 


GREQ# PAA | Request. Master request for AGP. 
GGNT# | =6BSti~<*YL:«C SY Grant. Permission is given to the master to use AGP. 


GPAR / IO | Rx78[1]=0: AGP Parity. <A single parity bit is provided over GD[31:0] and 
GCKRUN# O | GBE[3:0]. 
Rx78[1]=1: AGP Clock Run. Used to stop the AGP bus clock to reduce bus power 
usage. 
GSERR# / AS IO | Rx78[1]=0: AGP System Error. The VT82C598MVP will pulse this signal when it 
PCKRUN# O | detects a system error condition. 
Rx78[1]=1: PCI Clock Run. Used to stop the PCI bus clock to reduce bus power 
usage. 


Note: For PCI operation on the AGP bus, the following pins are not required: 

- PERR# (parity and error reporting not required on transient data devices such as graphics controllers) 
- LOCK# (no lock requirement on AGP) 
- IDSEL (internally connected to AD16 on AGP-compliant masters) 

Note: Separate system interrupts are not provided for AGP. The AGP connector provides interrupts via PCI bus INTA-B#. 

Note: The AGP bus supports only one master directly (REQ[3:0]# and GNT[3:0]# are not provided). External logic is required to implement 
additional master capability. Note that the arbitration mechanism on the AGP bus is different from the PCI bus. 

Note: A separate reset is not required for the AGP bus (RESET# resets both PCI and AGP buses) 

Note: Two mechanisms are provided by the AGP bus to enqueue master requests: PIPE# (to send addresses multiplexed on the AD lines) and 
the SBA port (to send addresses unmultiplexed). AGP masters implement one or the other or select one at initialization time (they are not 
allowed to change during runtime). Therefore only one of the two will be used and the signals associated with the other will not be used. 
Therefore the 598MVP has an internal pullup on RBF# to maintain it in the de-asserted state in case it is not implemented on the master 
device. 


Preliminary Revision 1.0 July 23, 1998 -14- Pin Descriptions 


WA leehioipaies, inc. VT82C598MVP 


Clock / Reset Control 


HCLK PS I_ | Host Clock. This pin receives the host CPU clock. This clock is used by all logic in 
the host CPU domain. The memory interface logic will also use this clock if selected 
(memory system timing can alternately be selected to use the AGP bus clock). 

GCLK D4 I | AGP Clock. This pin receives the AGP bus clock. This clock is used by all logic in 
the AGP clock domain. The AGP clock must be synchronous / pseudo-synchronous 
to the host CPU clock (selectable as shown in the table below). The CPU clock needs 
to lead the AGP clock by 0.2 + 0.5 nsec. 


PCLK WS5 I PCI Clock. This pin receives a buffered host clock divided-by-2, 2.5, or 3 See 
strapping options on HA27-25 (strapping options can be read back in configuration 
registers 68 and 69). This clock is used by all of the VT82C598MVP logic that is in 
the PCI clock domain. This clock input must be 33 MHz maximum to comply with 
PCI specification requirements and must be synchronous / pseudo-synchronous with 
the host CPU clock, HCLK, with an HCLK:PCLK frequency ratio of 2:1, 2.5:1, or 3:1 
as shown in the table below. The PCI clock needs to be controlled to within 1.5 + 0.5 
nsec relative to the host CPU clock (CPU leads). 

Typical Clock Frequency Combinations (DRAM synchronous to CPU) 
Host Clock DRAM Clock AGP Clock PCI Clock 
100 
100 
110 : 
110 2.5x 
010 3x 100 MHz 100 MHz 66 MHz 
Typical Clock Frequency Combinations (DRAM synchronous to AGP) 
HA[27-25] Mode Host Clock DRAM Clock AGP Clock PCI Clock 
101 2x 60 MHz 60 MHz 60 MHz 30 MHz 
101 2x 66 MHz 66 MHz 66 MHz 33 MHz 
111 2.5x 75 MHz 60 MHz 60 MHz 30 MHz 
111 2.5x 83 MHz 66 MHz 66 MHz 33 MHz 
O11 3x 100 MHz 66 MHz 66 MHz 33 MHz 


RESET# AC7 I | Reset. When asserted, this signal resets the VT82C598MVP and sets all register bits 
to the default value. This signal also connects to the PCI bus, to the AGP bus, and 
(through an inverter) to the ISA bus (if implemented). The rising edge of this signal is 
used to sample all power-up strap options (see HA25-27). 

ee 

pin to disable. 
an external pullup to disable. 

ae! O | AGP Clock Run (Rx78[1]=1). For implementation of AGP bus clock control for 

/ GPAR IO | very low-power AGP bus operation. Refer to the AGP Specification for additional 
information. 


PCKRUN# PCI Clock Run (Rx78[1]=1). For implementation of PCI bus clock control for very 
/ GSERR# 6 low-power PCI bus operation. Refer to the PCI Mobile Design Guidelines document 


for additional information. 
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Power and Ground 


Signal Name Pin # Signal Description 


vIT F8, F19, H21 Suspend Power (3.3V +5%). Power for SWEA-C#, RAS[5-0]#, CAS[7-0]#, 
SUSTAT#, SUSCLK. 


VCCI ES, F6, F22, Power for Internal Logic (3.3V +5%). 
AA6, ABS, 
AB21 
U22, V22, 
AB9-10, 
AB17-19 
E9-11, 
E17-19, 
G5, H5-6, 
J5, J22, K22, 
L22, RS, TS, 
US, V5, AA7- 
8, AB6-7 


K5 Analog Power (3.3V +5%). For internal clock logic. 
NS Analog Ground. For internal clock logic. Connect to main ground plane. 


| P| 
| PT 
D8, Ground 
E6-E7, 


Power for CPU Interface (2.5V to 3.3V +5%). 


Power for Memory, PCI, and AGP Interfaces (3.3V +5%). 


E14-E16, E22, 
F7, F20-21, 
G6, G21, 
L5, L11-L16, 
MS, 
M11-M16, 
N11-N16, P11- 
P16, P22, 
R11-R16, R22, 
T11-T16, 
W6, W21, 
Y5-6, Y21, 
AAS, 
AAI9-22, 
AB 13-14, 
AB22 


5VREF E21,AB8__| P_ | 5V Reference (5V +5%). Used to provide 5V input tolerance. 


GVREF F5 AGP Voltage Reference. 0.39 GVCC to 0.41 GVCC. Typical value is 1.32V (0.40 
times 3.3V). This can be provided with a resistive divider on GVCC using 270 ohm 
and 180 ohm (2%) resistors. 


MVREF | __ E20. __| _P_| DRAM Voltage Reference. 1.5V for SDRAM, 1.0V for DDR SDRAM (+5%) 
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REGISTERS 
Register Overview 


The following tables summarize the configuration and I/O 
registers of the VT82C598MVP. These tables also document 
the power-on default value (“Default”) and access type 
(“Acc”) for each register. Access type definitions used are 
RW (Read/Write), RO (Read/Only), “—” for reserved / used 
(essentially the same as RO), and RWC (or just WC) (Read / 
Write 1’s to Clear individual bits). Registers indicated as RW 
may have some read/only bits that always read back a fixed 
value (usually 0 if unused); registers designated as RWC or 
WC may have some read-only or read write bits (see 
individual register descriptions following these tables for 
details). All offset and default values are shown in 
hexadecimal unless otherwise indicated. 


Table 2. VT82C598MVP Registers 


I/O Ports 


PCI / AGP Arbiter Disable 


CFB-8 Configuration Address To oo ole 
CFF-C 0000 0000 [RW] 


Device 0 Registers - Host Bridge 
Header sae 


Vendor ID —~—“—sCSCL. S106 _—«CERO 
Device ID 
Command 
Status 
Revision ID 
Program Interface 
Sub Class Code 
Base Class Code 
| C__|-reserved-(cache line size) || ~— 00 ——s| — | 
Latency Timer | 00s RWI 
Header Type | 00 [| RO| 
Faun Ser tascmIS 110. 
i 
in a 


Graphics Aperture Base 
-reserved- (base address registers 
| 28-2F |-reserved- (unassigned | 00 | 

| 33-30 |-reserved- (expan ROM base addr) | 00 _| — | 
Capability Pointer 0000 00A0 

| 34-3B |-reserved- (unassigned | 00 | 
|3C-3D |-reserved- (interrupt line & pin) __ | 00 _—‘| — | 
| 3E-3F |-reserved- (min gnt and max latency) | 00 _| — | 


Device-Specific Registers 


| 50 _|Cache Control 1 
Cache Control 2 


55-54 |Non-Cacheable Region #1 
57-56 |Non-Cacheable Region #2 0000 


System Performance Control 


VT82C598MVP 


| 59-58 [IMA Map T 
Sa-SFIDRAM Row Ending Address 
EE OUST TTUTON OSE 7 a 
| 5B | Bank | Ending (HA[29:22}) | ~— 01s RWI 
| 5C_| Bank 2 Ending (HA[29:22}) | ~— 01s RWI 
| 5D | Bank 3 Ending (HA[29:22}) | ~— 01s RWI 
| 5E | Bank 4 Ending (HA[29:22}) | ~— 01s RWI 
| 5F | Bank 5 Ending (HA[29:22}) | ~— 01s RWI 

DRAM Type | 00 _|RW] 
| 61 |ROM Shadow Control CO0000-CFFFF| 00 _ [RW] 
| 62 |ROM Shadow Control D0000-DFFFF| 00 _ [RW] 
|_63 |ROM Shadow Control E0000-FFFFF | _ 00 _| 
| 65 [DRAM Timing for Banks 2.3 

DRAM Timing for Banks 4.5 
| 67 _|-reserved- (unassigned 

DRAM Control 

DRAM Clock Select 


| 6A _|DRAM Refresh Counter | oo —s[RWI 
| 6B [DRAM Arbitration Control || 01s [RWI 
SDRAM Control | 00 _|RW] 
| 6D [DRAM Control Drive Strength __ | 00 _—s[RWJ 


ECC Control | 00 [RWI 
ECC Status | 00 _-RO| 


Be a 
| 72 |CPUto PCI FlowControl2 | 00s [RW 
PCI Master Control 1 | 00 [RWI 
| 74 |PCI MasterControl2  ——s——sid| S00 —S* RWI 
PCI Arbitration 1 
PCI Arbitration 2 

Chip Test (do not program 
PMU Control 
-reserved- 
DLL Test Mode (do not program 
-reserved- 


Tet_[Granhics Aneture Sz 00 |W 
| 85-87 |-reserved- (unassigned a es 
| 8C-8F |-reserved- (unassigned [OG 


IAGPID— ™—~—“—t™S™S™CCCCCYSCC CSTR 
| Al |AGPNextItemPointer —S——si|| =~ 00 ~_—ST RO 
| A2_ [AGP Specification Revision | ~—d10.——s| RO | 
|_A3_|reserved- unassigned a 
AGP Status 
AGP Control 0 ee 
I[AD-AF|-reserved- (unassigned) dT SST — | 


Miscellaneous Control 
| oo || — | 


BO-FB |-reserved- (unassigned 
FD-FF [Reserved (do not program 0000 0000 
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Device 1 - PCI-to-PCI Bridge 


Header Registers 


VendorID ID | 1106 [RO] 
[3.2 [DeviceID S859 [ROT 
| 8 |[RevisionID  ————C—~—“—*‘“—SCsésT Sm __—S[ RO | 
| 9 [ProgramInterface  C*dLC (sd 

Sub Class Code | 04 [RO] 
|B [BaseClassCode Cid 


| 06 
| C_|[+eserved-(cachelinesize) || ~— 00S | — | 
1 D | Latency Timer 


| 00 [RW 
[RO | 


| 00” 
| 10-17 [-reserved- (base address registers) | 00 | — | 
| 18 [PrimaryBusNumber—CidTC 00s [RW 
| 19 [SecondaryBusNumber_——sd| S00 Ss [RW 
| 1A [SubordinateBusNumber sd] S00 Ss [RW 
| 1B |[-reserved- (secondary latency timer) | 00 | — | 
| ID [VOLimit ——C—“‘iTSC Cs sR 
| 1F-1E [Secondary Status S—C~*dC(0000_—=ST ROO 
| 21-20 [Memory Base 
| 28-3D |-reserved- unassigned | oo [—] 
| 3F-3E [PCI-to-PCI Bridge Control || 00 sR 


Device-Specific Registers 


PCI Bus #2 Control 
CPU-to-PCI Flow Control 1 | 00 =|RWI 
CPU-to-PCI Flow Control 2 | 00 [RWI 


PCI Master Control | oo [RWI] 
43-4F [-reserved- (unassigned) ——————Cid|C SOO] — J 
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Miscellaneous I/O 
One I/O port is defined in the VT82C598MVP: Port 22. 


Port 22 — PCI Arbiter Disable ........::scssccsssecssscessecesseeeees RW 
7-2 Reserved 
1 PCI #2 (AGP) Arbiter Disable 
0 Respond to GREQ# signal... default 
1 Do not respond to GREQ# signal 
0 PCI #1 Arbiter Disable 


0 Respond to all REQ# signals... default 
1 Do not respond to any REQ# signals, including 
PREQ# 


This port can be enabled for read/write access by setting bit-7 
of Device 0 Configuration Register 78. 


Configuration Space I/O 


All registers in the VT82C598MVP (listed above) are 
addressed via the following configuration mechanism: 


Mechanism #1 

These ports respond only to double-word accesses. Byte or 
word accesses will be passed on unchanged. 

Port CFB-CF8 - Configuration Address... RW 


31 Configuration Space Enable 
O Disabled... eee ceeecesceeesneeeeeeeneeenees default 
1 Convert configuration data port writes to 
configuration cycles on the PCI bus 


30-24 Reserved on... eeceseeseeseeeseesees always reads 0 
23-16 PCI Bus Number 

Used to choose a specific PCI bus in the system 
15-11 Device Number 
Used to choose a specific device in the system 
(devices 0 and | are defined) 
Function Number 
Used to choose a specific function if the selected 
device supports multiple functions (only function 0 is 
defined). 
7-2 Register Number (also called the 'Offset'') 


10-8 


Used to select a_ specific DWORD in the 
configuration space 

D0: RIKCG, htiedeantintodecsizelietetectia nieces always reads 0 

Port CFF-CFC - Configuration Data..................ssssese RW. 


Refer to PCI Bus Specification Version 2.1 for further details 
on operation of the above configuration registers. 
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Register Descriptions 


Device 0 Header Registers - Host Bridge 


All registers are located in PCI configuration space. They 
should be programmed using PCI configuration mechanism | 
through CF8 / CFC with bus number, function number, and 
device number equal to zero. 


Device 0 Offset 1-0 - Vendor ID ...............ssssesssrserssrsseseees RO 
15-0 ID Code (reads 1106h to identify VIA Technologies) 
Device 0 Offset 3-2 - Device ID.............ccsscssresrsersercseseeees RO 
15-0 ID Code (0598h to identify the VT82C598MVP) 
Device 0 Offset 5-4 - Command. ....cssccsssccssecesseessseesseeesees RW. 
VWS-10 Reserved. occscicscecsciecescscsseetenebeeaecess always reads 0 
9 Fast Back-to-Back Cycle Enable ..............00.00.... RO 
0 Fast back-to-back transactions only allowed to 
the same Aent ....... cee eeeceeeeeeeseeeeneeeeeees default 
1 Fast back-to-back transactions allowed to 
different agents 
8 SERR# Enable... cess eeeeeeeeeeeeeeeeaes RO 
O SERR# driver disabled... default 
1 SERR# driver enabled 
(SERR# is used to report parity errors if bit-6 is set). 
7 Address / Data Stepping .............. cc ceeeeeeeeeeeeeeeee RO 
0 Device never does stepping..............0. default 
1 Device always does stepping 
6 Parity Error Response.................c:ccescceeseeeeneeees RW 
0 Ignore parity errors & continue.............. default 
1 Take normal action on detected parity errors 
5 VGA Palette Snoop... eee eee eeeeeeeeneeeeeeees RO 
0 Treat palette accesses normally.............. default 
1 Don’t respond to palette accesses on PCI bus 
4 Memory Write and Invalidate Command.......... RO 
0 Bus masters must use Mem Write .......... default 
1 Bus masters may generate Mem Write & Inval 
3. Special Cycle Monitoring ................ce seers RO 
0 Does not monitor special cycles............. default 
1 Monitors special cycles 
Zo WBS Masten sac.cc es ccetdsvneccsnd cascenaseagcdcbehacingeteetinedets RO 
0 Never behaves as a bus master 
1 Can behave as a bus master... default 
1 Memory Space... ee eee eeeeeeeeseeeseeeneeenees RO 
0 Does not respond to memory space 
1 Responds to memory space .............eeee default 
O WO Space’ 256:3.neii kaka etahahnied: RO 
0 Does not respond to I/O space ............... default 
1 Responds to I/O space 
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Device 0 Offset 7-6 - Status. ..............ccccssssssssssssssssssesess RWC 
15 Detected Parity Error 

0 No parity error detected... eee default 


1 Error detected in either address or data phase. 
This bit is set even if error response is disabled 


(command register bit-6). ...... write one to clear 


14  Signaled System Error (SERR# Asserted) 
Sedat ssbdeesed dpdhvessutesaescevetscuies always reads 0 
13. Signaled Master Abort 
O No abort received... eeeeeeeeeeeeeeeees default 
1 Transaction aborted by the master ................ 
ion esectgpengtatenansscauseteiennts write one to clear 
12 Received Target Abort 
O No abort received ...... eee eeeeeeseeeseeeteees default 
1 Transaction aborted by the target... 
Ua au cad sceucses Sesaes idenexcecebeatte write | to clear 
11 Signaled Target Abort...................... always reads 0 
0 Target Abort never signaled 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium... eee always reads 01 
10 Slow 
11 Reserved 
8 Data Parity Error Detected 
0 No data parity error detected «0.0... default 
1 Error detected in data phase. Set only if error 
response enabled via command bit-6 = 1 and 
VT82C598MVP was initiator of the operation 
in which the error occurred. ...write one to clear 
7 Fast Back-to-Back Capable................ always reads 1 
6 Reserved  aiecssseisesecscvhagenesic always reads 0 
5 66MHz Capable........... ee always reads 0 
4 Supports New Capability list............. always reads 1 
3-0 Reserved cvissccsesceeticeseestiniesedecsevsces always reads 0 
Device 0 Offset 8 - Revision ID .................::ssscssesssesssesssees RO 


Device 0 Offset B - Base Class Code.............s.sssssesssessrees 
7-0 Base Class Code.. reads 06 to indicate Bridge Device 


Device 0 Offset D - Latency Timer 


Specifies the latency timer value in PCI bus clocks. 


7-3 Guaranteed Time Slice for CPU default=0 

2-0 Reserved (fixed granularity of 8 clks) .. always read 0 
Bits 2-1 are writeable but read 0 for PCI specification 
compatibility. The programmed value may be read 
back in Offset 75 bits 5-4 (PCI Arbitration 1). 
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Device 0 Host Bridge Header Registers (continued) 
Device 0 Offset E - Header Type..............--cecccccccssccssecereees RO 


7-0 Header Type Code............ reads 00: single function 


Device 0 Offset F - Built In Self Test (BIST)...................- RO 


7 BIST Supported ...... reads 0: no supported functions 
6-0) Reserved oo. eeeeeeeeereees always reads 0 
Device 0 Offset 13-10 - Graphics Aperture Base............ RW 


31-28 Upper Programmable Base Address Bits....... def=0 

27-20 Lower Programmable Base Address Bits ...... def=0 
These bits behave as if hardwired to O if the 
corresponding Graphics Aperture Size register bit 
(Device | Offset 84h) is 0. 


27 26 25 24 23 22 21 20 = (This Register) 
7 6 5 4 3 2 1 Q (Gr Aper Size) 
RW RW RW RW RW RW RWRW_ IM 
RW RWRW RWRWRWRW 0 2M 
RW RWRWRWRWRW 0 0 4M 


RWRWRWRWRW 0 0 0 8M 
RWRWRWRW 0 0 0 0 16M 
RWRWRW 0 0 0 0 0 32M 
RWRW 0 0 0 0 0 0 64M 
RW 0 0 0 0 0 0 0 128M 
0 0 0 0 0 0 0 0 256M 
19-0 Reserved ou... always reads 00008 
Note: The locations in the address range defined by this 


Device 0 Offset 37-34 - Capability Pointer 


register are prefetchable. 


Contains an offset from the start of configuration space. 


31-0 AGP Capability List Pointer 
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Device 0 Configuration Registers - Host Bridge 
Cache Control 
Device 0 Offset 50 - Cache Control 1...........s::ssessssssesseseeee RW 
7-6 Cache Enable / Initialize 
OO Cache disable ............cc:ccccssceessseeeeeeneees default 
O01 Cache Initialize - always does L2 fill 
10 Cache enable (normal operation) 
11 Reserved (do not use) 
5 _ Linear Burst 
QO: Disable: cise ssetiteeewovinhineacdeaeece: default 
1 Enable 
4-3. Tag Configuration 
00 8+0- 8 Tag bits, no alt (dirty) bit........... default 


O01 7+1-7 Tag bits + alternate (dirty) bit 
1x Reserved 
2-0 Reserved 


Device 0 Offset 51 - Cache Control 2...............0scscssssseeeeee RW 


7-6 Reserved (no function).................:c:ccceesseeeeeseeees RW 
5 Backoff CPU 
Set to one to backoff CPU when non-streaming 
access to fill L2 cache. Used when register 52h bit-2 
is set for “L2 fill when CACHE# is inactive’. This 
bit should normally be set to 0 for best performance, 
but performance differences are typically not 
significantly noticeable at the system level. 
0 Defer ready return until L2 is filled........ default 
1 Backoff CPU until L2 is filled 
4 Reserved always reads 0 
3. SRAM Banks....... (default set from inverse of HA29) 
0 1 Bank 
1 2 Banks 
2 Reserved always reads 0 
1-0 Cache Size (bit-0 default set from inverse of HA31) 
00 256K 
Ol 512K 
10 1M 
11 2M 
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Device 0 Offset 52 - Non-Cacheable Control...............0++ RW 


7 


NwhUNW 


= 


C0000-C7FFF Cacheable & Write-Protect....def=0 
D0000-DFFFF Cacheable & Write-Protect ...def=0 
E0000-EFFFF Cacheable & Write-Protect....def=0 
F0000-FFFFF Cacheable & Write-Protect ....def=0 
Reserved  sesseccsessciseciveciecinhivectessteaess always reads 0 
L2 Fill on Single Read 
0 Normal L2 cache fill... eee default 
1 Force the requested data to be filled into the 
L2 cache (provided that L2 cache is enabled), 
even if the CPU does a read cycle with 
CACHE#  de-asserted. Setting this bit 
significantly improves performance. 
Reserved: seescevidieesssisisentseeseecseets ets always reads 0) 
L2 Write Thru/Write-Back 
O Write-Back oo... cee eeeceeseeeeneeeeneeeeeeeene default 
1 Write-Thru 


Device 0 Offset 53 - System Performance Control......... RW 


7 


3-0 


Read Around Write 


O! -DiSabl@ divessccsvcecceesetecctdeseeseadieeeraauasiectectee default 
1 Enable 

Cache Read Pipeline Cycle 
Qi. Disable vissscccssscseessicecia sazestees en hcisateeseenes default 
1 Enable 

Cache Write Pipeline Cycle 
OQ) Disablevesscccawsicwntincan eaten default 
1 Enable 

DRAM Read Pipeline Cycle 
QO) Disable c....cc....ccccccsescccssaeccesesdeecassssnecessees default 
1 Enable 

Reserved  .sissieieiescelic always reads 0 
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Device 0 Offset 55-54 - Non-Cacheable Region #1 ......... RW 


15-3 


2-0 
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Base Address - A<28:16>...........cccscceceesees default=0 
As noted below, the base address must be a multiple 
of the region size. 
Range (Region Size) 

QOO Disable isiececs2eaccessstisceiteneedierniead default 

001 64K 

010 128K (Base Address A16 must be 0) 

011 256K (Base Address A16-17 must be 0) 

100 512K (Base Address A16-18 must be 0) 

101 1M (Base Address A16-19 must be 0) 

110 2M (Base Address A16-20 must be 0) 

111 4M (Base Address A16-21 must be 0) 
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Device 0 Offset 57-56 - Non-Cacheable Region #2......... RW 


15-3 


2-0 


Base Address MSBs - A<28:16>............... default=0 
As noted below, the base address must be a multiple 
of the region size. 
Range (Region Size) 

OOO Disable.........cececccesscecessseeeeesseesssseeees default 

001 64K 

010 128K (Base Address A16 must be 0) 

011 256K (Base Address A16-17 must be 0) 

100 512K (Base Address A16-18 must be 0) 

101 1M (Base Address A16-19 must be 0) 

110 2M (Base Address A16-20 must be 0) 

111 4M (Base Address A16-21 must be 0) 
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DRAM Control 


These registers are normally set at system initialization time 
and not accessed after that during normal system operation. 
Some of these registers, however, may need to be 
programmed using specific sequences during power-up 
initialization to properly detect the type and size of installed 
memory (refer to the VIA Technologies 82C598MVP BIOS 
porting guide for details). 


Table 3. System Memory Map 


Space Start Size Address Range Comment 
DOS 0 640K 00000000-O009FFFF  Cacheable 


VGA 640K 128K O00A0000-O00BFFFF Used for SMM 


BIOS 768K 16K Q00C0000-000C3FFF Shadow Ctrl 1 
BIOS 784K 16K 000C4000-000C7FFF Shadow Ctrl 1 
BIOS 800K 16K 000C8000-0O00CBFFF Shadow Ctrl 1 
BIOS 816K 16K OQ00CCO000-O00CFFFF Shadow Ctrl 1 
BIOS 832K 16K O000D0000-000D3FFF Shadow Ctrl 2 
BIOS 848K 16K 000D4000-000D7FFF Shadow Ctrl 2 
BIOS 864K 16K 000D8000-O00DBFFF Shadow Ctrl 2 
BIOS 880K 16K O00DCO000-O00DFFFF Shadow Ctrl 2 
BIOS 896K 64K QO00E0000-O00EFFFF Shadow Ctrl 3 
BIOS 960K 64K OOOFO000-OOOFFFFF Shadow Ctrl 3 
Sys IMB  — _ 00100000-DRAM Top Can have hole 
Bus D Top DRAM Top-FFFEFFFF 

Init 4G-64K 64K FFFEFFFF-FFFFFFFF OOOFxxxx alias 


Device 0 Offset 59-58 - DRAM MA Map Type............... RW 


15-13. Bank 5/4 MA Map Type (EDO/FPG) 
000 8-bit Column Address 
001 9-bit Column Address 
010 10-bit Column Address .............cccccee default 
011 11-bit Column Address 
100 12-bit Column Address (64Mb) 
101 Reserved 
11x Reserved 
Bank 5/4 MA Map Type (SDRAM) 

Oxx I6Mbit SDRAM... eee ceeeceeeeeeee default 
100 64Mbit SDRAM (x4, x8, x16, 4-bank x32) 
101 Reserved 
11x Reserved 

12 Bank 5/4 Virtual Channel Enable............. default=0 


11-8 Reserved oo... eeeeeeeeeeeees always reads 0 


7-5 Bank 1/0 MA Map Type (see above) 
4 Bank 1/0 Virtual Channel Enable............. default=0 


3-1. Bank 3/2 MA Map Type (see above) 
0 ~~ Bank 3/2 Virtual Channel Enable............. default=0 
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Device 0 Offset SA-5F —- DRAM Row Ending Address: 
All of the registers in this group default to OLh: 


Offset 5A — Bank 0 Ending (HA[30:23)])............scsse0 RW 
Offset 5B — Bank 1 Ending (HA[30:23]) ............seeeeee RW 
Offset 5C — Bank 2 Ending (HA[30:23])..........ssssse0 RW 
Offset 5D — Bank 3 Ending (HA[30:23])..........sssee0 RW 
Offset SE — Bank 4 Ending (HA[30:23]) ...........sseseee RW 


Offset 5F — Bank 5 Ending (HA[30:23)) .............ss000 RW. 

Note :BIOS is required to fill the ending address registers 
for all banks even if no memory is populated. The 
endings have to be in incremental order. 


Device 0 Offset 60 — DRAM Type ...............ssscccssesscseeees RW 
7-6 Reserved ooii...eecccccccesscesesseeeessteeeeees always reads 0 
5-4 DRAM Type for Bank 5/4 

00 Fast Page Mode DRAM (FPG).............. default 


01 EDO DRAM (EDO) 
10 SDRAM Double Data Rate (DDR SDRAM-II) 
11 SDRAM Single Data Rate (SDR SDRAM) 
3-2) DRAM Type for Bank 3/2..........0..00.0... default=FPG 
1-0 DRAM Type for Bank 1/0..........00000000.. default=FPG 
Table 4. Memory Address Mapping Table 


EDO/FP Dis 
p—_—_MAtistiahiifiole tsi tot statatoti tot 


ae | PEEP PREP EE ae | 
(000) 9|8|7 - : 3 Col Bits 
to iiols| safe] s [a [seas 
(01) 11]10}9|/8)7/6)5]41]3 Col Bits 
Moi | REP baliiliols| safe] s [4 [lease 
(010) 22}11)10} 9 | 8 | 7 | 6 | 5 | 4 | 3 |Col Bits 
Mou” | PP bibaliifiols| [fe] s [4 [s|ea'sis 
(011) 24|22}11/10)}9|81]7]6]5 | 4 | 3 {Col Bits 
too EP bsbabalitliols | [tLe] s [s/s fects 
(100) 26|24}22/11}10] 918 |71]6)]51 4 | 3 |Col Bits 
SDRAM 
P_atsteti tore tstTetstaTs Tati ToT 


16Mb Gan. 22)21 17] 16} 15] 14] 13] 12}Row Bits 
ilecls pala “ 8|7]6]|51]4 | 3 |Col Bits 


64Mb (100) }24] 13 5 22|21)20]19}18)17)16)15)14])11)23 
2/4bank = |24]13|/2|PC/26}25110}9|}8|7/6)5]4]3 
x4, x8, x16; 
4-bank x32 


"PC" = "Precharge Control" (refer to SDRAM specifications) 
16Mb_ 11x10, 11x9, and 11x8 configurations supported 
64Mb x4: 12x104bank, 13x10 2bank 

x8: 12x94bank,  13x9 2bank 

x16: 12x8 4bank, = 13x8 2bank 

x32: 11x8 4bank 
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Device 0 Offset 61 - Shadow RAM Control 1 ................. RW 
7-6 CC000h-CFFFFh 
OO Read/write disable .............ccccceeeeeeeeeeeees default 


O01 Write enable 
10 Read enable 
11 Read/write enable 
5-4 C8000h-CBFFFh 
OO Read/write disable ..............ccccccecceeeeeeeeee default 
O01 Write enable 
10 Read enable 
11 Read/write enable 
3-2, C4000h-C7FFFh 
OO Read/write disable ............ccccceeesseceeeeees default 
01 Write enable 
10 Read enable 
11 Read/write enable 
1-0 C0000h-C3FFFh 
OO Read/write disable ............cccccessseeceeeees default 
01 Write enable 
10 Read enable 
11 Read/write enable 


Device 0 Offset 62 - Shadow RAM Control 2................. RW 
7-6 DC000h-DFFFFh 
OO Read/write disable ...........ccccccceeeeeeeeeeees default 


O01 Write enable 
10 Read enable 
11 Read/write enable 
5-4 D8000h-DBFFFh 
OO Read/write disable ............ccccessseeeeeeees default 
01 Write enable 
10 Read enable 
11 Read/write enable 
3-2. D4000h-D7FFFh 
OO Read/write disable .............ccccccssseeceeeees default 
01 Write enable 
10 Read enable 
11 Read/write enable 
1-0 D0000h-D3FFFh 
OO Read/write disable .............cccecceeeeeeeeee default 
O01 Write enable 
10 Read enable 
11 Read/write enable 
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Device 0 Offset 63 - Shadow RAM Control 3................. RW 
7-6 E0000h-EFFFFh 

OO Read/write disable ..............cccccccceeeeeeeeees default 


O01 Write enable 
10 Read enable 
11 Read/write enable 
5-4 F0000h-FFFFFh 
OO Read/write disable ............::ccccccccesssseeees default 
01 Write enable 
10 Read enable 
11 Read/write enable 
3-2 Memory Hole 
OO" NONE a2 sai tte Misatenvedeiahivitete es atesis default 
O1 512K-640K 
10 15M-16M (1M) 
11 14M-16M (2M) 
1-0 SMI Mapping Control 
00 Disable SMI Address Redirection ......... default 
01 Allow access to DRAM Axxxx-Bxxxx for both 
normal and SMI cycles 
10 Reserved 
11 Allow SMI Axxxx-Bxxxx DRAM access 


Note: The A00Q00-BFFFF address range is reserved 
for use by VGA controllers for system access to the 
VGA frame buffer. Since frame buffer accesses are 
normally directed to the system VGA controller (with 
its separate memory subsystem), system DRAM 
locations in the AOO00-BFFFF range would normally 
be unused. Setting the above bits appropriately 
allows this block of system memory to be used by 
directing Axxxx-Bxxxx accesses to corresponding 
memory addresses in system DRAM instead of 
directing those accesses to the PCI bus for VGA 
frame buffer access. 


Register Descriptions 
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Device 0 Offset 64 - DRAM Timing for Banks 0.1 ......... RW 
Device 0 Offset 65 - DRAM Timing for Banks 2,3 ......... RW 
Device 0 Offset 66 - DRAM Timing for Banks 4.5 ......... RW 


FPG / EDO Settings for Registers 64-66 
7 RAS Precharge Time 


0 3T 
DL. Ao sdéssapenddcadssayhaatetescearasuieearetiesbbessades default 
6 ~RAS Pulse Width 
0 4T 
Ml 20S | eteeiats cereale rs nieutetieta tee te thaw default 
5-4 CAS Read Pulse Width 


siguagvsabagegesueuatyenboediuedbeusteedioeatenuies: default 


Note: EDO will not automatically reduce the CAS 
pulse width. For EDO type DRAMs, use 00 if CAS 
width = | is to be used. 
3. CAS Write Pulse Width 
0 IT 
Te PN escsase egtcecsavesscsccanscovntvsaetecntcenseeanes default 
2  MA-to-CAS Delay 
0 IT 
DDT |e sociestczeribesccsblavtsascctencchaleenciee sate default 
1 RAS to MA Delay 
Cie bs Lreteretrererteecrrertrrrer crete perce default 
1 2T 


QO ReseFved)  sssaciuiwuncedecsvuius always reads 0) 
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SDRAM Settings for Registers 64-66 
7 Precharge Command to Active Command Period 


QO Tre=2T 

1. TRPH ST. ssiseesccedeseisedenss cdeaesssesusengseedouss default 
6 Active Command to Precharge Command Period 

QO Tras=5T 

1. , TRAS S01" svcccnie wisi tieeeuodeutiechas default 


5-4 CAS Latency 
SDRAM SDRAM-II 
00 1T n/a 
01 2T n/a 
2, Ded TV esstesstecieaeeestiesiestecess default 
11 n/a 3T 
3. DDR Write Enable (SDRAM-II Only) 
0 Disable 
TE a ble ioc ccssccsccscsssaseeasteatecedessonstossieceases default 
2 ACTIVE Command to CMD Command Period 
QO 2T 
SD teraeceeee ct? ey cchyssateseaeccchaseeseee sees default 
1-0 Bank Interleave 
OO No Interleave ........... ccc ccccecesseseeeeeeeeees default 
Ol 2-way 
10 4-way 
11 Reserved 
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Device 0 Offset 68 - DRAM Control ........:ssesssecssecsseesseeee RW 
7 SDRAM Open Page Control 

0 Always precharge SDRAM _ banks’ when 

accessing EDO/FPG DRAMA ................. default 

1 SDRAM banks remain active when accessing 


EDO/FPG banks 
6 Bank Page Control 
0 Allow only pages of the same bank active... def 
1 Allow pages of different banks to be active 
5 EDO Pipeline Burst Rate 


OK -2-2-2-2-2-2-2o oe eececeeeceeseeeneeeeeesreeereees default 
1 X-2-2-2-3-2-2-2 
4 Reserved (do not program)............ ee default = 0 
3. EDO Test Mode 
DISAB Gig. cisceveicteek ecveseesshcgessd Seceevaseestectond default 
1 Enable 
2 Burst Refresh 
QO “Disables cisccescetessbiviasctseceassiciies catseceearerede default 
1 Enable (burst 4 times) 
1-0 System Frequency Divider .................cceeeeee RO 
x0 CPU/PCI Frequency Ratio = 2x (66 MHz) 
01 CPU/PCI Frequency Ratio = 3x (100 MHz) 


11 CPU/PCI Frequency Ratio = 2.5x (75/83 MHz) 
These bits are latched from HA27-26 at the rising 
edge of RESET#. 


Note: MD0 is internally pulled up for EDO detection. 


Device 0 Offset 69 - DRAM Clock Select........:s::+ssecsse+2e RW 
7 DRAM Operating Frequency .................000 RO 
0 Same as CPU Frequency (66/75/83/100 MHz) 
1 Same as AGP Frequency (66 MHz) 
This bit is latched from HA25 at the rising edge of 
RESET#. 


G-0 RESErVed vecsccisscesseisscseneseneveresenasccess always reads 0 
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Device 0 Offset 6A - Refresh Counter....................ssss00+2 RW 
7-0 Refresh Counter (in units of 16 CPUCLKs) 

00 DRAM Refresh Disabled..........0.00... default 


01 32 CPUCLKs 
02 48 CPUCLKs 
03 64 CPUCLKs 
04 80 CPUCLKs 
05 96 CPUCLKs 


The programmed value is the desired number of 16- 


CPUCLK units minus one. 
Device 0 Offset 6B - DRAM Arbitration Control.......... RW 
7-6 Arbitration Parking Policy 
OO Park at last bus Owner ............c ccc default 


Ol Park at CPU side 
10 Park at AGP side 
11 Reserved 
S21 Reserved: ~ ssssssceishecsetcseteetscuevess always reads 0 
0 Multi-Page Open 
0 Disable (page registers marked invalid and no 
page register update which causes non page- 
mode operation) 
LL, SEMADI G epceveec int cs ctps cravccsdn eee taaeitee cee default 
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Device 0 Offset 6C - SDRAM Control .........:sssssssrereerereee RW 
7 Reserved 
6 DRAM Start Cycle 
QO Concurrent with cache hit detection 
(for 66MHz operation) ....... ee eeeeeeeee default 
1 After cache hit detection 
(for L1OOMHz operation) 
5 MD-to-HD Pop 


QO Norital .c:cack iininninen atin default 
1 Add 1T latency to improve MD setup time at 
100 MHz 


4 DDR Write-to-Read Turnaround 
QO 1T Turnaround (.e., 3T from Write command 
to Read command) .............cccccccessseeeeeeees default 
1 2T Turnaround 
3 Single RW Burst Stop Command 
Or Disable: cictoasereteseretctcvelencrseesnkcceeseeeees default 
1 Enable BST command to SDRAM to allow 
fast single-cycle pipeline 
2-0 SDRAM Operation Mode Select 

000 Normal SDRAM Mode............:ccceeeees default 

001 NOP Command Enable 

010 All-Banks-Precharge Command Enable 
(CPU-to-DRAM cycles are converted 
to All-Banks-Precharge commands). 

011 MSR Enable 
CPU-to-DRAM cycles are converted to 
commands and the commands are driven on 
MA[13:0]. The BIOS selects an appropriate 
host address for each row of memory such that 
the right commands are generated on 
MA[13:0]. 

100 CBR Cycle Enable (if this code is selected, 
CAS-before-RAS refresh is used; if it is not 
selected, RAS-Only refresh is used) 

101 Reserved 

11x Reserved 
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Device 0 Offset 6D - DRAM Drive Strength...............000 RW 


7 Reserved 
6-5 Delay DRAM Read Latch 
OO: Disable wes ccctencasnnkieniatnndtaskd default 


Qo {BsiAs. cescecnceseeeccicchdeadietielaneerieids anes default 


3 SDRAM Command Drive (SRAS#, SCAS#, SWE#) 
Os “LOMA. 2: eects sesute lens tna sd default 
1 24mA 

2 MA[2:13]/WE# Drive 
OE 0) 10). default 
1 24mA 

1  CAS# Drive 
Oi SmiA go sidssiseheseisiidiavediaessidnaseiedede default 
1 12mA 

0 RAS# Drive 
QO LOMA occ eeeeeeecccecceesscceceeeessseeeeeeeeesnes default 
1 24mA 
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Device 0 Offset GE - ECC Control ...............scsssssesssesseees RW. 
7 ECC/ECMode Select 
0 ECC Checking and Reporting ................ default 


1 ECC Checking, Reporting, and Correcting 
6G Reserved  ssccssccieciscsceiccessesecetsesients always reads 0 
5 Enable SERR# on ECC / EC Multi-Bit Error 
0 Don’t assert SERR# for multi-bit errors..... def 
1 Assert SERR# for multi-bit errors 
4 Enable SERR# on ECC / EC Single-Bit Error 
0 Don’t assert SERR# for single-bit errors..... def 
1 Assert SERR# for single-bit errors 
3 Réséfved.  siccincneiccnucdusdaes always reads 0 
2  ECC/EC Enable - Bank 5/4 (DIMM 2) 
0 Disable (no ECC or EC for banks 5/4)...default 
1 Enable (ECC or EC per bit-7) 
1 ECC/EC Enable - Bank 3/2 (DIMM 1) 
0 Disable (no ECC or EC for banks 3/2)...default 
1 Enable (ECC or EC per bit-7) 
0 ECC/EC Enable - Bank 1/0 (DIMM 0) 


0 Disable (no ECC or EC for banks 1/0)...default 
1 Enable (ECC or EC per bit-7) 


Error checking / correction may be enabled bank-pair by 
bank-pair (DIMM by DIMM) by using bits 0-2 above. Bank 
pairs must be populated with 72-bit memory to enable for EC 
or ECC since the additional data bits must be present in either 
case. For this reason, if 64-bit memory is populated in a 
particular bank pair, the corresponding bit 0-2 should be set to 
0 to disable both EC and ECC for that bank pair. For those 
bank pairs that have 72-bit memory available (and have the 
corresponding bit 0-2 set), either EC or ECC may be selected 
via bit-7 above (i.e., all enabled bank pairs will use EC or all 
will use ECC). 


If error checking / reporting only (EC) is selected, all read and 
write cycles will use normal timing. Partial writes (with EC or 
ECC enabled) will use read-modify-write cycles to maintain 
correct error correction codes in the additional 8 data bits. If 
EC and ECC are disabled for a particular bank pair, partial 
writes to that bank pair will use the byte enables to write only 
the selected bytes (using normal write cycles and cycle 
timing). If error correction (ECC) is selected, the first read of 
a transaction will always have one additional cycle of latency. 


Bit-7 Bits 2-0 RMW Error Checking Error Correction 


0/1 0 No No No 
0 1 Yes Yes No 
1 1 Yes Yes Yes 


Preliminary Revision 1.0 July 23, 1998 


-28- 


VT82C598MVP 

Device 0 Offset 6F - ECC Status..................cccccsssssssorees RWC 

7 Miulti-bit Error Detected............... write of ‘1’ resets 

6-4 Multi-bit Error DRAM Bank.................... default=0 
Encoded value of the bank with the multi-bit error. 

3 + Single-bit Error Detected.............. write of ‘1’ resets 

2-0 Single-bit Error DRAM Bank .................. default=0 


Encoded value of the bank with the single-bit error. 


Register Descriptions 
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PCI Bus #1 Control 
These registers are normally programmed once at system 
initialization time. 


Device 0 Offset 70 - PCI Buffer Control ...........:.::1:0210202RW 

7 CPU to PCI Post-Write 
QO? « DiS abl 6: sercsovwsceesseeszuensevesssssoastusseescseevaeeoes default 
1 Enable 

6 PCI Master to DRAM Post-Write 
QO: Disabl@ css sovecscecivessevnissessesesedsenessaeboceoecs default 
1 Enable 

5 CPU-to-PCI Prefetch 
Q:. Disable teexestncsaensectntias dtehieeseh default 
1 Enable 

4 PCI Master to DRAM Prefetch Disable 
QQ’ Brae sissscaseccdipasssaccned obesasaceneecovessenetieess default 
1 Disable 

3. Reserved (do not program)............ ee default = 0 

2 PCI Master Read Caching 
QO: “DiS able ési.sseceseeicesdssisoees shesussvsieouece caciossted default 
1 Enable 

1‘ Delay Transaction 
QO) Disable i.cssssusdie: essstvadaedeatebsasvadetestess eisess default 
1 Enable 

0 Reserved (do not program)... default = 0 


Preliminary Revision 1.0 July 23, 1998 


-29- 


VT82C598MVP 
Device 0 Offset 71 - CPU to PCI Flow Control 1........... RW 
7 Dynamic Burst 
O> “Disable isscsdcecstecssedeess pevteseaessnem dete oat default 
1 Enable (see note under bit-3 below) 
6  =Byte Merge 
QO! Disable sisccicsdessntcci cadet hesatieseenss default 
1 Enable 
5 Reserved (do not program)..........0. eee default = 0 
4 PCTI/O Cycle Post Write 
QO) Disable z.icic.iscssecsvsecstesheieectecseetia ees default 
1 Enable 
3. PCI Burst 
QO? Disable gcieiccccteiievisiceusees latest default 
1 Enable (bit7=1 will override this option) 
bit-7 bit-3 Operation 

0 0 Every write goes into the write buffer and no 
PCI burst operations occur. 

0 1 If the write transaction is a burst transaction, 
the information goes into the write buffer and 
burst transfers are later performed on the PCI 
bus. If the transaction is not a burst, PCI write 
occurs immediately (after a write buffer flush). 

1 x Every write transaction goes to the write 
buffer; burstable transactions will then burst 
on the PCI bus and non-burstable won’t. This 
is the normal setting. 

2 PCI Fast Back-to-Back Write 
)~ DDISADIG eea32cg css. icessadsdesshestestesh ceehieesesste default 
1 Enable 

1 Quick Frame Generation 
Oi. Disable viss.cccssecdocs ince oeesdhst hel atee tenes default 
1 Enable 

0 1 Wait State PCI Cycles 
Qo Disable s.vicccccciesccscgcsesssestiveesi saccsecesaceeseces default 
1 Enable 
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Device 0 Offset 72 - CPU to PCI Flow Control 2......... RWC 
7 Retry Status 
0 Retry occurred less than retry limit ........ default 


1 Retry occurred more than x times (where x is 


defined by bits 5-4) write 1 to clear 


6 ~=Retry Timeout Action 
0 Retry Forever (record status only).......... default 
1 Flush buffer for write or return all 1s for read 
5-4 Retry Limit 
OO Retry 2 times oe eee eeeeneeeees default 
O01 Retry 16 times 
10 Retry 4 times 
11 Retry 64 times 
3 Clear Failed Data and Continue Retry 
0 Flush the entire post-write buffer ........... default 
1 When data is posting and master (or target) 
abort fails, pop the failed data if any, and keep 
posting 
2 CPU Backoff on PCI Read Retry Failure 
QO) Disable iesceccesstiies casciencechesessenetiansinaspesess default 
1 Backoff CPU when reading data from PCI and 
retry fails 
1 Reduce 1T for FRAME# Generation 
O! D1Sab le es ccesse soe: sien shs satessseistegstavenwstsviseey default 
1 Enable 
0 Reserved (do not program)............. ee default = 0 
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Device 0 Offset 73 - PCI Master Control 1.................2.+. RW. 
DE  -ROSGRVED _iseicassteeccevsssisnacconasssacsvenedie always reads 0) 
6 PCI Master 1-Wait-State Write 
0 Zero wait state TRDY# response........... default 
1 One wait state TRDY# response 
5 PCI Master 1-Wait-State Read 
0 Zero wait state TRDY# response........... default 
1 One wait state TRDY# response 
4 Prefetch Disable 
Oi. Erablessc is ccisisagsccssicgsiedsegs ccseeiasisnhigdscevuse default 
1 Disable 
3. Assert STOP# after PCI Master Write Timeout 
QO: Disabl @s.cccsicsceees voce sivicvicsvoessenstvkseadev toast default 
1 Enable 
2 Assert STOP# after PCI Master Read Timeout 
O Disable... ececeeessecceeesessseeeeeeesenes default 
1 Enable 
1 LOCK# Function 
QO) Disablé sivas skinned eaten default 
1 Enable 
0 PCI Master Broken Timer Enable 
(Oe DY icy: 1 0) (one default 
1 Enable. Force into arbitration when there is no 
FRAME# 16 PCICLK’s after the grant. Does 
not apply to south bridge PREQ# input 
Device 0 Offset 74 - PCI Master Control 2.................00+ RW 
7 PCI Master Read Prefetch by Enhance Command 
O Always Prefetch we eeeeeeeees default 
1 Prefetch only if Enhance command 
6 PCI Master Write Merge 
O:. Disable siccessevieeeedeeviedseetettedacdsenteccndsbaaias default 
1 Enable 


5-0 Reserved 
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Device 0 Offset 75 - PCI Arbitration 1 .......................0000+ RW 
7 Arbitration Mechanism 
O PCT has priority 0... eee eee eeee default 


1 Fair arbitration between PCI and CPU 
6 Arbitration Mode 
QO REQ-based (arbitrate at end of REQ#)...default 
1 Frame-based (arbitrate at FRAME# assertion) 
5-4 Latency Timer........... read only, reads RxOD bits 2:1 
3-0 PCI Master Bus Time-Out 
(force into arbitration after a period of time) 
OOOO Disable .............cccceescccessseeeeeseeeeseseeeeees default 
0001 1x32 PCICLKs 
0010 2x32 PCICLKs 
0011 3x32 PCICLKs 
0100 4x32 PCICLKs 


1111 15x32 PCICLKs 


Device 0 Offset 76 - PCI Arbitration 2 ...........:s:ssesseeeeee RW 
7  PCI#2 Master Access PCI #1 Retry Disconnect 
0 Disable (PCI #2 will not be disconnected until 
ACCESS FINISHES) ..........ccceeeesececeeeesssseeeeees default 
1 Enable (PCI #2 will be disconnected if max 
retries are attempted without success) 


6 CPU Latency Timer Bit-0.........0000 eee RO 
QO CPU has at least 1 PCLK time slot when CPU 
has PCI bus 


1 CPU has no time slot 
5-4 Master Priority Rotation Control 

00 Disabled (arbitration per Rx75 bit-7) .....default 

01 Grant to CPU after every PCI master grant 

10 Grant to CPU after every 2 PCI master grants 

11 Grant to CPU after every 3 PCI master grants 
With setting 01, the CPU will always be granted 
access after the current bus master completes, no 
matter how many PCI masters are requesting. With 
setting 10, if other PCI masters are requesting during 
the current PCI master grant, the highest priority 
master will get the bus after the current master 
completes, but the CPU will be guaranteed to get the 
bus after that master completes. With setting 11, if 
other PCI masters are requesting, the highest priority 
will get the bus next, then the next highest priority 
will get the bus, then the CPU will get the bus. In 
other words, with the above settings, even if multiple 
PCI masters are continuously requesting the bus, the 
CPU is guaranteed to get access after every master 
grant (01), after every other master grant (10) or after 
every third master grant (11). 

3-0 Reserved 


Device 0 Offset 77 - Chip Test Mode... 


7-6 Reserved (no function)...................... always reads 0 
5-0 Reserved (do not USe)..................cccceceeeeeeeee default=0 


Preliminary Revision 1.0 July 23, 1998 


VT82C598MVP 


Device 0 Offset 78 - PMU Control...............cccccccesseeeseeees RW. 


7 I/O Port 22 Access 
0 CPU access to I/O address 22h is passed on to 


the: PCA DUS: sicsssessascesvesesdcscosaverseed.coetivesy default 
1 CPU access to I/O address 22h is processed 
internally 
6 Suspend Refresh Type 
O CBR Refresh... ee eeseeeseeeeteeeeneeeeaees default 


1 Self Refresh 
5 Normal Refresh 
0 Suspend refresh using SUSCLK............. default 
1 Normal refresh 
4 Dynamic Clock Control 
0 Normal (clock is always running).......... default 
1 Clock to various internal functional blocks is 
disabled when those blocks are not being used 
3. GCKRUN# De-assertion 
0 GCKRUN# always low....... eee default 
1 GCKRUN# could be high due to PCKRUN# 
2 Reserved  -isecesietsccsasieectee sine nniens always reads 0) 
1 PCKRUN#/GCKRUN# Pin Control 
0 Disable (A21=GPAR,C20=GSERR#) ... default 
1 Enable (A21=GCKRUN#, C20=PCKRUN#) 
0 Memory Clock Enable (CKE) Function 
0 CKE Disable (pins T1, R4, M2, M3 used for 


normal DRAM signals)...........:ceeseeeees default 
1 CKE Enable (pins T1, R4, M2, M3 used for 
CKE# signals) 


Device 0 Offset 7E — DLL Test Mode 


7-6 Reserved (status) ............cccccccccscccessseeecesteeeeenteeeees 
5-0 Reserved (do not use) ..................cccccccceeeees 


Device 0 Offset 7F — DLL Test Mod l................ccccccssseeees RW 
7-0 Reserved (do not use) ..................ccccccceeeeees default=0 
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GART / Graphics Aperture Control 


The function of the Graphics Address Relocation Table 
(GART) is to translate virtual 32-bit addresses issued by an 
AGP device into 4K-page based physical addresses for system 
memory access. In this translation, the upper 20 bits (A31- 
A12) are remapped, while the lower 12 address bits (A11-A0) 
are used unchanged. 


A one-level fully associative lookup scheme is used to 
implement the address translation. In this scheme, the upper 
20 bits of the virtual address are used to point to an entry in a 
page table located in system memory. Each page table entry 
contains the upper 20 bits of a physical address (a "physical 
page" address). For simplicity, each page table entry is 4 
bytes. The total size of the page table depends on the GART 
range (called the "aperture size") which is programmable in 
the VT82C598MVP. 


This scheme is shown in the figure below. 


31 12 11 


Virtual Page Address Page Offset 


TLB Base 
——_——_—_> 


Page Table 


31 12 11 


Physical Page Address Page Offset 


Figure 6. Graphics Aperture Address Translation 
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Since address translation using the above scheme requires an 
access to system memory, an on-chip cache (called a 
"Translation Lookaside Buffer" or TLB) is utilized to enhance 
performance. The TLB in the 82C598MVP contains 16 
entries. Address "misses" in the TLB require an access of 
system memory to retrieve translation data. Entries in the 
TLB are replaced using an LRU (Least Recently Used) 
algorithm. 


Addresses are translated only for accesses within the 
"Graphics Aperture" (GA). The Graphics Aperture can be any 
power of two in size from 1MB to 256MB (i.e., IMB, 2MB, 
4MB, 8MB, etc). The base of the Graphics Aperture can be 
anywhere in the system virtual address space on an address 
boundary determined by the aperture size (e.g., if the aperture 
size is 4MB, the base must be on a 4MB address boundary). 
The Graphics Aperture Base is defined in register offset 10 of 
device 0. The Graphics Aperture Size and TLB Table Base 
are defined in the following register group (offsets 84 and 88 
respectively) along with various control bits. 


Register Descriptions 
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Device 0 Offset 83-80 - GART/TLB Control................... RW 
31-16 Reserved 


15-8 Reserved (test mode status)...................:cccccceeeeee RO 
7 Flush Page TLB 
QQ) -DiSablesiosehsuseieccdescacaiseacaeesaes Seaetaecieasdie sts default 
1 Enable 
6-4 Reserved (always program to 0) ........ eee RW 
3. PCI#1 Master Address Translation for GA Access 
0 Addresses generated by PCI #1 Master 
accesses of the Graphics Aperture will not be 
translated c.c2:cccssecsevcsseeasscsseisevssnzeasyecdeeaes default 
1 PCI#1 Master GA addresses will be translated 
2 PCI#2 Master Address Translation for GA Access 
0 Addresses generated by PCI #2 Master 
accesses of the Graphics Aperture will not be 
translated 5 3.:0ccis2ccscischsascisteaseaneiaasececies default 
1 PCI #2 Master GA addresses will be translated 
1 CPU Address Translation for GA Access 
0 Addresses generated by CPU accesses of the 
Graphics Aperture will not be translated..... def 
1 CPU GA addresses will be translated 
0 AGP Address Translation for GA Access 


0 Addresses generated by AGP accesses of the 
Graphics Aperture will not be translated..... def 
1 AGP GA addresses will be translated 


Note: For any master access to the Graphics Aperture range, 
snoop will not be performed. 
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Device 0 Offset 84 - Graphics Aperture Size 


7-0 Graphics Aperture Size 
11111111 1M 
11111110 
11111100 
11111000 
11110000 
11100000 
11000000 
10000000 
00000000 

3-0 Reserved 


Offset 8B-88 - GA Translation Table Base 
31-12 Graphics Aperture Translation Table _ Base. 
Pointer to the base of the translation table in system 
memory used to map addresses in the aperture range 

(the pointer to the base of the "Directory" table). 


TI=3, “RES€r Ved) escevesscicesscevscvssssvecscecssnevess always reads 0 
2 PCI Master Directly Accesses DRAM if in GART 
Range 
QO. Disable:siccstacivstuh aus ieniwds default 
1 Enable 
1 Graphics Aperture Enable 
QO: Disables: cicsciesctsececsiiade dines avid erates default 
1 Enable 
Note: To disable the Graphics Aperture, set this bit 
to 0 and set all bits of the Graphics Aperture Size to 
0. To enable the Graphics Aperture, set this bit to 1 
and program the Graphics Aperture Size to the 
desired aperture size. 
0 Translation Table Noncachable 


0 Cachable 
1 Non-cachable 
Note: Setting this bit will make the address range 
programmed in bits 31-12 of this register non- 
cachable to L1/L2 with the following bits 
masked per the Graphics Aperture Size (offset 
84 described above): 
Address bit 17 masked if Size bit-7 = 0 
Address bit 16 masked if Size bit-6 = 0 
Address bit 15 masked if Size bit-5 = 0 
Address bit 14 masked if Size bit-4 = 0 
Address bit 13 masked if Size bit-3 = 0 
Address bit 12 masked if Size bit-2 = 0 
Address bit 11 masked if Size bit-1 = 0 
Address bit 10 masked if Size bit-0 = 0 


default 


Note: If TLB miss, the TLB table is fetched by the address: 


Gr Ap Trans Table Base [31:12] + A[27:22], A[21:12], 2’b00 
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AGP Control 


Device 0 Offset A3-A0 - AGP Capability Identifier ........ RO 


D1=24 Reserved: cisccccscicesisseieccesicineievensetes always reads 00 
23-20 Major Specification Revision ..... always reads 0001 
Major revision # of AGP spec device conforms to 
19-16 Minor Specification Revision ..... always reads 0000 
Minor revision # of AGP spec device conforms to 
15-8 Pointer to Next Item........ always reads 00 (last item) 


7-0 AGPID .. (always reads 02 to indicate it is AGP) 
Device 0 Offset A7-A4 - AGP Status...........c.ccssssossssesssees RO 
31-24 Maximum AGP Requests ................ always reads 07 


Max # of AGP requests the device can manage (8) 
23-10 Reserved ooo... esecsecseceseeenseess always reads Os 
9 Supports SideBand Addressing ........ always reads 1 
8-2, ReSErved — -wccscscceseseiesesesesseaecegbenseenss always reads Os 
1 2X Rate Supported 
Value returned can be programmed by writing to 


RxAC[3] 
0 1X Rate Supported........000. always reads 1 
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Device 0 Offset AB-A8 - AGP Command ................0000+8 RW. 
31-24 Request Depth (reserved for target).. always reads Os 
23-10 Reserved ou... eeeeeeereeeees always reads Os 

9  SideBand Addressing Enable 


OQ: Disable tierccctssiyscccteey eeeesvcteassegsceeesververse default 
1 Enable 

8 AGP Enable 
OM DiSabl @isecciicisszesecececsusaiedevivedssavspadoteeteetys default 
1 Enable 


7-2, ReSQrved:.  aeccsectsscieetisecseesstedieeennes always reads Os 
1 2X Mode Enable 


O Disable.........ccccccccccccccsssssseceeeeeeeessseeeeees default 
1 Enable 

0 1X Mode Enable 
Ob- Disabl@sictiscieiniiatinnuinauein default 
1 Enable 


Register Descriptions 
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Device 0 Offset AC - AGP Control 


7-4 Reserved always reads Os 


3. 2X Rate Supported (read also at RxA4[1]) 
O Not supported... eee eeeeeeeeeeees default 
1 Supported 

2 LPR In-Order Access (Force Fence) 

0 Fence/Flush functions not guaranteed. AGP 
read requests (low/normal priority and high 
priority) may be executed before previously 
issued write TEQUESTS..........eeeeeeeeeteeeteees default 

1 Force all requests to be executed in order 
(automatically enables Fence/Flush functions). 
Low (i.e., normal) priority AGP read requests 
will never be executed before previously 
issued writes. High priority AGP read requests 
may still be executed prior to previously issued 
write requests as required. 

1 AGP Arbitration Parking 

QO Disable .iic.s.ciscsis ceet ieee tes neaniel default 

1 Enable (GGNT# remains asserted until either 
GREQ# de-asserts or data phase ready) 

0 Arbitration Priority Between CPU-to-PCI Post 


Write and PCI Master Request After PCI Master 
Access 


0 CPU-to-PCI write buffer has priority .....default 
1 PCI master has priority 
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Device 0 Offset FD-FC — Reserved....................scccsssssesees RW 
15-1 Reserved occ eeseeeeees always reads Os 

0 Reserved (Do Not Program) .................... default = 0 
Device 0 Offset FF-FE — Reserved .........................ssese000 RW 
15-0 Reserved wu. eeeeeeeeeeeee default = 00 


Register Descriptions 


CG Technologies, Ine. 


Device 1 Header Registers - PCI-to-PCI Bridge 


All registers are located in PCI configuration space. They 
should be programmed using PCI configuration mechanism | 
through CF8 / CFC with bus number of 0 and function number 
equal to 0 and device number equal to one. 


Device 1 Offset 1-0 - Vendor ID.....................sssccccssssssssseees RO 

15-0 ID Code (reads 1106h to identify VIA Technologies) 

Device 1 Offset 3-2 - Device ID...................ssssccccsssssssssseeees RO 

15-0 ID Code (reads 8598h to identify the 
VT82C598MVP PCI-to-PCI Bridge device) 

Device 1 Offset 5-4 - Command...................ssccccsssssssssseees RW 


15-10 Reserved 
9 Fast Back-to-Back Cycle Enable 
0 Fast back-to-back transactions only allowed to 


the same Agent ......... ee eeeeeeeseeeeseeeeneeeeeners default 

1 Fast back-to-back transactions allowed to 
different agents 

8 SERR# Enable.................cccccccesccceeeseeeeessteeeesseees RO 

QO SERR# driver disabled................c.0000 default 


1 SERR# driver enabled 
(SERR# is used to report parity errors if bit-6 is set). 


7 Address / Data Stepping ............. eee eeeeeeeeeeee RO 
0 Device never does stepping............... default 
1 Device always does stepping 

6 Parity Error Response............0...0.. cee RW 
0 Ignore parity errors & continue.............. default 


1 Take normal action on detected parity errors 
5 VGA Palette Snoop 
0 Treat palette accesses normally.............. default 
1 Don’t respond to palette writes on PCI bus 

(10-bit decode of I/O addresses 3C6-3C9 hex) 
4 Memory Write and Invalidate Command.......... RO 
0 Bus masters must use Mem Write .......... default 

1 Bus masters may generate Mem Write & Inval 


3. Special Cycle Monitoring ....................cc eee RO 
0 Does not monitor special cycles............. default 
1 Monitors special cycles 

Ze BUS: Master sic: sccesciseccscscovncssntecssteodsvesosncveseseoxaves RW 


0 Never behaves as a bus master 
1 Enable to operate as a bus master on the 
primary interface on behalf of a master on the 
secondary interface .........eeeeeeeeeeeeeeeees default 
1 Memory Space... eee eee eeeeeseeteeeseeeeeenes RW 
0 Does not respond to memory space 


1 Enable memory space access .............6 default 
O. WOSpacé? casatnniccidnnieiacian vies RW 
0 Does not respond to I/O space 
1 Enable I/O space accesso... eee default 
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Primary Bus 


15 Detected Parity Error ...................00. always reads 0 
14 Signaled System Error (SERR#)....... always reads 0 
13. Signaled Master Abort 
O No abort received ...... ee eeeeeeseeeneeeeeeee default 
1 Transaction aborted by the master with 
Master-Abort (except Special Cycles) .............. 
soa daskewsreuseclgsientecenauanest write | to clear 
12 Received Target Abort 
O No abort received ........ ee eeeeeeeeseeeeneeeeee default 
1 Transaction aborted by the target with Target- 
ADOT eshesavess iieveces Navvads teieess odie write | to clear 
11 Signaled Target Abort...................0.... always reads 0 
10-9 DEVSEL# Timing 
00 Fast 
Ol Medium... eee always reads 01 
10 Slow 
11 Reserved 
8 Data Parity Error Detected ............... always reads 0 
7 Fast Back-to-Back Capable............... always reads 0 
6 User Definable Features..................... always reads 0 
5 66MHz Capable... ee always reads | 
4 Supports New Capability list............. always reads 0 
3:0 “Reserved... ivieccdiwieeceuncvyes always reads 0 
Device 1 Offset 8 - Revision ID. ................sccsssssessseessees RO 
7-0 VT82C598MVP Chip Revision Code (00=First 
Silicon) 
Device 1 Offset 9 - Programming Interface................00+ RO 


This register is defined in different ways for each Base/Sub- 
Class Code value and is undefined for this type of device. 


7-0 Interface Identifier ......0...0000 0. always reads 00 
Device 1 Offset A - Sub Class Code.............ssscssssssesssees RO 
7-0 Sub Class Code .reads 04 to indicate PCI-PCI Bridge 
Device 1 Offset B - Base Class Code..............sssesrssrsssees RO 
7-0 Base Class Code.. reads 06 to indicate Bridge Device 
Device 1 Offset D - Latency Timer..................ssssscessseeees RO 


7-0 
Device 1 Offset E - Header Type 


Reserved 


7-0 


Device 1 Offset F - Built In Self Test (BIST 


Header Type Code.......... 


BIST Supported...... reads 0: no supported functions 


Start Test .......... write | to start but writes ignored 
RESCrVEO.. . sesnsessiiesszeigsecsdneshtnscesseeovais always reads 0) 
Response Code.......... 0 = test completed successfully 


Register Descriptions 
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Device 1 Offset 18 - Primary Bus Number 


7-0 Primary Bus Number............00..0.0.00 default = 0 
This register is read write, but internally the chip always uses 
bus 0 as the primary. 


Device 1 Offset 19 - Secondary Bus Number 


7-0 Secondary Bus Number default = 0 
Note: PCI#2 must use these bits to convert Type 1 to Type 0. 


Device 1 Offset 1A - Subordinate Bus Number 

7-0 Primary Bus Number............0..00..00000 default = 0 
Note: PCI#2 must use these bits to decide if Type 1 to Type 1 
command passing is allowed. 


Device 1 Offset 1C - T/O Base ..............ssssressrscesssesrsessseess RW 
7-4 VO Base AD[15:12]....0 ee default = 1111b 
3-0 I/O Addressing Capability...................... default = 0 

Device 1 Offset 1D - I/O Limit....................csccssssssrrseseees RW 
7-4 VO Limit AD[15:12] oe default = 0 
3-0 I/O Addressing Capability............000000... default = 0 
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Device 1 Offset 1F-1E - Secondary Status 


15-0 Reserved 


Device 1 Offset 21-20 - Memory Base 


default = OFFFh 
always reads 0 


15-4 Memory Base AD[31:20] 
3-0 Reserved 


Device 1 Offset 23-22 - Memory Limit (Inclusive 


default = 0 
always reads 0 


15-4 Memory Limit AD[31:20] 
3-0 Reserved 


15-4 Prefetchable Memory Base AD[31:20] def = OFFFh 
3-0 Reserved always reads 0 
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Device 1 Offset 3F-3E — PCI-to-PCI Bridge Control ..... RW 
P54 ReS€rved?  sccccisscscsiscsededicaserencccoeneceness always reads 0 
3. VGA-Present on AGP 
QO Forward VGA accesses to PCI Bus #1...default 
1 Forward VGA accesses to PCI Bus #2 / AGP 
Note: WGA addresses are memory AQOQ00-BFFFFh 
and I/O addresses 3B0-3BBh, 3C0-3CFh and 3D0- 
3DFh (10-bit decode). "Mono" text mode uses 
B0000-B7FFFh and "Color" Text Mode uses B8000- 
BFFFFh. Graphics modes use Axxxxh. Mono VGA 
uses I/O addresses 3Bx-3Cxh and Color VGA uses 
3Cx-3Dxh. If an MDA is present, a VGA will not 
use the 3Bxh I/O addresses and BOOOO-B7FFFh 
memory space; if not, the VGA will use those 
addresses to emulate MDA modes. 
2 Block / Forward ISA I/O Addresses 
QO Forward all I/O accesses to the AGP bus if 
they are in the range defined by the I/O Base 
and I/O Limit registers (device | offset 1C-1D) 


1 Do not forward I/O accesses to the AGP bus 
that are in the 100-3FFh address range even if 
they are in the range defined by the I/O Base 
and I/O Limit registers. 

1-0) Reserved oe eeeeeeeeees always reads 0 
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Device 1 Configuration Registers - PCI-to-PCI Bridge 


PCI Bus #2 Control 


Device 1 Offset 40 _- CPU-to-PCI #2 Flow Control 1..RW 
7  CPU-PCI #2 Post Write 
O° Disable sscefctotecemesiadenivesinietteinroakies default 
1 Enable 
6 CPU-PCI #2 Dynamic Burst 
QO Disable: :..3.<scce ceescessiasscctestetdadancesveils default 
1 Enable 
5 CPU-PCI #2 One Wait State Burst Write 
QO: “Disable 2s:accn iis. Satine default 
1 Enable 
4 PCI#2 to DRAM Prefetch 
Or <Disablesisccisviccsssenisstesieiiad Sesseetidtek nd default 
1 Enable 
3. PCI Master Allowed Before CPU-to-PCI Post 
Write Buffer is not Flushed 
QO) Disables iccccsscaclccccissectees sieve neeectstien ee default 
1 Enable 
This option is always enabled for PCI #1 
2 MDA Present on PCI #2 
Q Forward MDA accesses to AGP............. default 
1 Forward MDA accesses to PCI #1 
Note: Forward despite IO / Memory Base / Limit 
Note: MDA (Monochrome Display Adapter) 
addresses are memory addresses BOOOOh-B7FFFh 
and I/O addresses 3B4-3B5h, 3B8-3BAh, and 3BFh 
(10-bit decode). 3BC-3BE are reserved for printers. 
Note: If Rx3E bit-3 is 0, this bit is a don't care (MDA 
accesses are forwarded to the PCI bus). 
1 PCI #2 Master Read Caching 


QO? -DISADIE: dciissiddéccsdeeaciceiseitsseagoes aii danas veeses default 
1 Enable 

0 PCI #2 Delay Transaction 
QO” Disable iiss: seston scilsiei sateesssteasseyaoateaseasateere default 
1 Enable 


Table 5. VGA/MDA Memory/IO Redirection 


3E[3]| 40[2] 
VGA |MDA 
Pres. | Pres. 
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Device 1 Offset 41 - CPU-to-PCI #2 Flow Control 2 .. RWC 


7 Retry Status 
O No retry occurred... eee eeeeeeeeees default 
1 Retry Occurred «00... write 1 to clear 
6 ~=Retry Timeout Action 
0 No action taken except to record status ....... def 
1 Flush buffer for write or return all 1s for read 
5-4 Retry Count 
00 Retry 2, backoff CPU oe default 
01 Retry 4, backoff CPU 
10 Retry 16, backoff CPU 
11 Retry 64, backoff CPU 
3 Post Write Data on Abort 
0 Flush entire post-write buffer on target-abort 
OF Master ADOT... eeeeeessceessteeeeeseeeees default 
1 Pop one data output on target-abort or master- 
abort 
2 CPU Backoff on PCI #2 Read Retry Timeout 
Oi: Disable visccicssecteas siete sen as eed cate eeened default 
1 Enable 
1 CPU to PCI #2 I/O Write Posting 
OQ) Disable iecsscciciscc..ecseec.c cadens scsedeerieedaviecesetoe default 
1 Enable 
O Reserved:  seiicseecisieviseecenesesecen always reads 0) 
Device 1 Offset 42 - PCI #2 Master Control................... RW. 
7 Read Prefetch for Enhance Command 
0 Always Perform Prefetch....... default 
1 Prefetch only if Enhance Command 
6 PCI#2 Master One Wait State Write 
QO). Disables. fsck cede itereiiiensiee hin default 
1 Enable 
5 PCI #2 Master One Wait State Read 
Ol DiSabl@issccceesstecdecesnecteedorrsteenseecmeacecsseese default 
1 Enable 
4 Extend PCI #2 Internal Master for Efficient 
Handling of Dummy Request Cycles 
OQ! DiSaDI Gs: 2sécccsccecsendtetentads sehehsinetess tea ttetees' default 
1 Enable 
This bit is normally set to 1. 
3. PCI#2 Master Write Timeout Asserts STOP# 
O! «Disable .geecccsincvees sissseadoSencaessdecassvavieseeces default 
1 Enable 
2  PCI#2 Master Read Timeout Asserts STOP# 
QO? Disable isesccsceisstiessteeineetee default 
1 Enable 
1-0 Reserved. .vcsccsiisistcisinneicssierects always reads 0 
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ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings 


| Ambient operating temperature | operating | Ambient operating temperature | 


a oe ee 


Note: Stress above the conditions listed may cause permanent damage to the 
device. Functional operation of this device should be restricted to the 
conditions described under operating conditions. 


DC Characteristics 
TA-0-70°C, Vcec=5V+/-5%, GND=0V 


Fipatiwveiage [030-08 vp 
ee ee 
[Vo [Oupetiowvotoge | - | 088 | V[iocatma | 
[Vou [Oupurnish votage [24 | - | V_[towe-t0ma | 
tn. Tapureakagecurent | - | 40 | wd [0-VacVeo | 
Tor [Tristate teakagecurent | - | +220 | wd [0a VanrVeo _| 
[tec [Powersupniveuren [ - [| m |__| 


AC Timing Specifications 


AC timing specifications provided are based on external zero-pf capacitance load. Min/max cases are based on the following table: 


Table 6. AC Timing Min / Max Conditions 


3.3V Power (VCC, VCCI, VTT, AVCC, HVCC) 3.135 3.465 


SV Reference GVREF) 
Tenpernure SSC 


Drive strength for each output pin is programmable. See Rx6D for details. 
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Table 7. AC Characteristics — 66/75/83/100 MHz CPU Cycle Timing 


[ADS# Setup Time to HCLKRning SSOS~SsS 8S || dC 
FWR# Setup Time to HCLKRising SCS 3 | dT 
M/IO# Setup Time to _ HCLK Rising fi7 | ft ons | 
DICH Setup Time 10 HCLKRising SCS | Cd] | CS 
HITM# Setup Time to _ HCLK Rising | 36 | | ns | | 
[CACHE# __SetupTime 10 HCLKRising SCS | dT | CS 
[LOCK# Setup Time to HCLKRising SCS S| dT | CS 
BE[7:0]# Setup Time to _ HCLK Rising | 28 | | nm | | 
FHAI3I:3] ___SetupTime to HCLKRising S| 2's | dT | CS 
HD[63:0] Setup Time to HCLK Rising | io | | n [| | 
FADS# Hold Time trom HCLKRiing——SCSCSCS CdS Cd 
PWR# Hold Time from HCLKRising—S~—~—S—S. (dT Sid 
MIO# Hold Time from HCLK Rising | o | | mn fo 
[DC#___Hold Time from HCLKRising—S~S—SCS. (dT Sid 
HITM# Hold Time from HCLK Rising Ee Ee 
[CACHE# Hold Time from HCLKRising—S~S~SS. (dT Sis 
BETO} Hold Time from HCLKRising ——S~S~S—SSS—S. (dT Sis 
S 


HA[31:3] Hold Time from HCLK Rising 
HD[63:0] Hold Time from HCLK Rising 


TBRDY# Valid Delay from HCLK Rising —_————S—S—S—~d | | os] 
| 
[AHOLD Valid Delay from HCLK Rising SOB 


BE[7:0]# Valid Delay from HCLK Rising 


HD[63:0] Valid Delay from HCLK Rising Oo | 22-)- ms |) 


Table 8. AC Characteristics — 66/75/83/100 MHz L2 Cache Timing 


PTA(7:0) Valid Delay from HCLK Rising” Ss 
TWE# Valid Delay from HCLK Rising S| 2s | 
[GWEH Valid Delay from HCLK Rising” S| os | 


BWEH Valid Delay from HCLK Rising ————SCS |G os | 
[CADS# Valid Delay from HCLK Rising” SCS | ts | 
[CADV# Valid Delay from HCLK Rising SS 9 ts | 
Pra(r0) Sep Time 0 HCLK Rising S37 | | 
Pra(7:0) Hold Time from HCLK Rising [00 ||» |_| 
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Table 9. AC Characteristics — 66/75/83/100 MHz DRAM Interface Timing 


EEE O}# Valid Delay from _GCLK / HCLK¢ Rising (EDO) SSS ee 
[CSIS:0}# Valid Delay from GCLK CLK? Rising SDRAM) ————~+Y sti | ms | 
CAS[7:0]# Valid Delay from _ GCLK / HCLK? Rising (EDO) ff 8 fons fo] 
(DQMIT:0F# Valid Delay from GCLK/HCLK# Rising (SDRAM) __———~(| | ‘18 | ms | 
SRAS[A,B,C]# Valid Delay _ from — GCLK / HCLK? Rising (SDRAM) | | 74 [ons fo] 
[SCASIA.B,CH# Valid Delay from GCLK/HCLK# Rising (SDRAM) __—_+|| | 82 | = | _ 
[SWE[A.B.C}# Valid Delay from GCLK/HCLK# Rising SDRAM) _———~+| | 89 | m= | 
[SWEIA.B.C}# Valid Delay from GCLK/HCLK# Rising EDO) =i id | ms | 
MA[I:2] Valid Delay from _GCLK /HCLK¢t Rising (fist clock after RAS# assets) |__| 58 [ms | _ 
MA{1:0] Valid Delay from —GCLK / HCLK? Rising (Burst) | | 42 | ns fo] 
[MDI63:0] Valid Delay from _GCLK /HCLKY Rising (EDOSDRAMWrite) | | 28 | m= |_| 
MD[63:0] Setup Time before GCLK / HCLK?# Rising (SDRAM Read) P17 ff ns fo] 
[MIDI63:0) Hold Time after _GCLK /HCLK? Rising (SDRAMRead) [04 | | m | 


+ Note: Memory system timing may be programmed to be synchronous with either the CPU (HCLK) or the AGP bus (GCLK). 
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Table 10. AC Characteristics - PCI Bus Cycle Timing 


or coe ec 
FADISI:0] ___Sewp Time to [PCLKRing SSCS ST | ms 0h 
[CBES:01 Setup Time | PCLK Rising ——SCSCSCS | 
[FRAME# Sep Time to |PCLK Rising ——SCS | 
PTRDY# Sep Time 10 | PCLK Rising ——SCS Ts 
RDY# Setup Time to | PCLK Rising SCS | 
[STOP# Sep Time 10 | PCLK Rising ——SCS | 
DEVSELF Setup Time to | PCLK Rising ——SCS 
FREQISOW Sep Time to | PCLK Rising SSCS 2 
[ADISEO1 Hold Time fom [PCL Risng PT 
CBELSO]F Ho Tine fo 

[FRAME# Hold Time fom [POLK Rising os 
PTRDY# Hold Time from [PCLK Rising” SCS Ss 
IRDY# Hold Time from [PCLK Rising SSCS | is 
[STOP# Hold Time from [PCLK Rising ——SCS 
DEVSELA Hold Time from [PCLK Rising ——S—SCS | os 


-|-|-|-|-|-)-|-]: 


REQ[3:0]# Hold Time — from | PCLK Rising | rt {  f nm [| 
AD[31:0] Valid Delay from_| PCLK Rising (Address Phase) | 2 { 1 | n [| 


N 


ADISL:O] Valid Delay from as | 
[CBEIS:01 Valid Delay from [PCLK Rising SPs 
[FRAME# Valid Delay fiom [PCLK Rising SSCS Ps 
TRDYE Vai Delay fom [POLK Rising Ps 
IRDY# Valid Delay fom [PCLK Rising <2 | fs | 
STORY Val Delay — from as | 
[DEVSEL? Valid Delay from [PCLK Rising SCS 2s 
[GNTIS0}# Valid Detay fom [PCLK Rising SSS 2 
CBE[3:0]# Float Delay from [PCLK Rising _——————~dYt 2] | | 
[FRAME# FloatDelay from [PCLK Rising SCS 2 | | | Cd 
TROY# Float Delay from ae a 
DEVSELA Float Delay trom [PCLK Rising SCS 2 | os | 
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Table 11. AC Characteristics - AGP Bus PCI Slave Cycle Timing 


[aDpsi0| _SeupTime 0 GCKRAne ———SOSC~—S—S Ys rd 
[Seto SeupTine we acu ming 
CEE Setup Time GCLK oe 
[STROVE Sep Tine wo GELK Ring 
[GIRDY# ___SewpTine to CLK Ring ———S~C~—CS—s SP 
[osrore seupTine e ocux ming ss 


GDSEL# Setup Time GCLK Rising 
GD[31:0] Hold Time from GCLK Rising 
GBE[3:0]# Hold Time from GCLK Bene 


[GERM Hold Tine fom ~GOLK Rising] 1 [| | 


ofefefo]> 


n 


ele 


[SreovE eine fom Seu Rng 


GIRDY# Hold Time from GCLK Rising 


GSTOP# Hold Time from GCLK ae 


soss4 anew eRe 
[GDDOT Valid Dehy fom GCLK Ring Ade Pms SiS | | me | 
[GD[SLO| Valid Dey rom GCLK Ring DaaPowy sds | 6 [mw | 
GBE[3:0]# Valid Delay from GCLK Rising Pts: | 6. ae 
[GFR Valid Dey from GCLK Rng ———SSC—~—~—“—~—*~is SP oh Pr! | 
[STROVE Vafid Delay fiom GCLK Ring ——S—~—~—~—“—~s SP | |i” 
[GIRDY# ___ValidDehyfrom GCLK Rng ————SSC—~—~“—*~sdS PP! | 
[GSTOPH Valid Delay fiom GCLK Ring —S—~—~—~—“—~—~s IS P| | rw | Ci” 
[GDSELA__ValidDehy rom GCLK Rng SSCS | oh Pl | 
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Table 12. AC Characteristics - AGP Bus 1X Mode (PCI-66) Cycle Timing 


GD[31:0] Setup Time GCLK Rising (Request Phase) ces or 
GBE[3:0]# Setup Time GCLK oa 

[GRIPE Seup Tine wo GLK Ring 
[SBAI7O] SeupTine to GCLKRwing SCS] 
CS 
GRBF# Setup Time GCLK Rising | 5s | fm | | 
GREQ# Setup Time to GCLK Rising | 5 | | mw fo 
[GDISTO] Hold Time rom_GCLK Rising Daw Sd OP | 
[GBELKOW Hold Time fiom “GCLKRwing —————SSSCS~i 
CS 


SBA[7:0] Hold Time from GCLK Rising 
GIRDY# Hold Time from GCLK See 


[GRBF# Hold Tine from GCLK Ring] 0 | [= | 
[GREQH Hold Time fiom GCLKRing SSCS 9 | i 
GD[31:0] Valid Delay from GCLK Rising (Data Phase) | fs | ons fo 
ST [2:0] Valid Delay from GCLK Rising | 1s | 46 | nm | | 
[GTRDYA Valid Delay fiom GCLK Ring SCS Pw | mw |” 
[GGNT# Valid Dey from GCLK Rng SC | oh Pl | 


Table 13. AC Characteristics - AGP Bus 2X Mode Cycle Timing 


GDJ[31:0] Setup Time to. GDS[I:0]# | o6 | | ns jope | 
ns 


GBE[3:0]# Setup Time to GDS[1:0]# 

SBA[7:0] Setup Time to SBS# ns 

[GDS{K0W __SeupTime _w _GCLKRmet™ —————SS—~dCS PT 
[sese__ Sowtine wooing es 
[SorsToi Wot Tine fom obsteonaiag [0s | 


apa a Hold Time from GDS[1: 77 Falling 


SBA[7:0] Hold Time from SBS# Falling 


GDS[1:0]# Hold Time from GCLK ze (T2) 


S85 Hol Tine fom GCLK Rising] 0 | [| 
a 


SOE 0] Valid Delay from apa a 
GD[31:0] Active Delay from Float 
GD{[31:0] Float Delay from Active 
GDS[1:0]# Falling Delay from GCLK Rising 


GDS[1:0]# Rising Delay from GCLK Rising — ere 
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MECHANICAL SPECIFICATIONS 
Figure 9. Mechanical Specifications - 476-Pin Ball Grid Array Package 
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